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LEGAL NOTICE

This work was prepared as an account of
government-sponsored work. Neither the United States,
nor the U. S. Coast Guard, nor any person acting on be- -
half of the U. S. Coast Guard (A) Makes any warranty or
representation: expressed or implied, with respect to
. the accuracy, completeness, or usefulness of the infor-
mation contained in this report, or that the use of any
information, apparatus, method, or process disclosed in
thi> report may not infringe privately owned rights: or
(B) Assumes any liabilities with respect to the use of or
for damages resulting from the use of any information,
apparatus, method or process disclosed in this report.
As used in the above, "persons acting on behalf of the
U. 8. Coast Guard"” includes any employee or contractor
of the U. S. Coast Guard to the extent that such
employee or contractor prepares, handles or distributes,
or provides access to any information pursuant to his
employment or contract with the U. S. Coast Guard.

The United States Gove:nment does not endorse
products or manufacturcis. Trade or manufacturers'
names appear herein soiely because they are considered
essential to the object of this report.
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I. INTROOUCTION

This report presents a medical monitoring program foi marine workers
who are exposed to hazardous chemical substances in performance of their
normal work activities. It {s the result of Task IIl of an investigation
conducted by Southwest Research Institute for the United States Coast Guard
entitled "A Study to Improve the Health and Safety of the Marine Hazardous
Chemical Worker®, The objective of that study has been to develop A
comprehensive occupational safety and health procram for marine hazardcus
chemical workers. To accomplish this, the study was divided into four tasks
which each address a separate aspect of occupational safety and health program
development: '

Task [ Background Study and Scenario Oefinition
Task Il - Environmental Monitoring and Instrumentation
Task [II - Medical Monitoring Program

Task IV - Orfentation and Trial Implementation

Tasks I and I1 have dealt with the background of work activities in the
marine transportation industry which present a hazard of occupational
exposures to toxic chemicals and the monitoring of the environment of those
work activities, respectively. The rasults of Task I and Task Il have been
reported separately (1, 2] from this report. The medical monitoring program
developed in Task III is reported herein. The fourth and final task will deal
with pilot 1mp1ementation‘of the results of the first three tasks and will be
reported separately upoh its completion.

The results of Task :II have been documented 1. three voiumes for
convenience of presentation:

Volume I - A Medical Monitoring Program for the Marine Hazardous
Chemical Worker | |

Volume I1 - A Marine Hazardous Substances Data System [3]

Voiume [II - Biochemical and Medical Information for Marine
Hazardous Substances [4]




This volume, Volume [, describes the design of the medical monitoring program
and includes a number of appe 23 that document important sub-elements of
the medical monitoring design. Volumes Il and [II present data on marine
hazardous substances and are designed to serve as stand-alone information
sources for chemical and biomedical data.

1.1  Background

One of the important functions of the marine transport industry 1s the
transportation of bulk liquid products in tankers and birges. These bulk '
T{quid cargos include pure chemicais, gasoline, crude vil, and other common
- chemical and petrochemical products. More than 6GQ substances are regulated
in marine transport by the United States Coast Guard under Title 46 of ihe

Code of Federal Regulations.

The toi1c1ty of bulk liquid cargos in the marine transportation
industry ranges from substances with negligible toxicity.'such as edible
vegetablie oils, to highly toxic substances, such as carcinogens. Many of the
cargos are liquid organic solvents with appreciable vapor pressures, and,
therefore, present a significant potential for respiratory hazard at ordinary
temperacures, In addition to this respiratory hazard, some cargos present a
significant potential for absorﬁtion through coatact with skin or with mucous

membranes.

Marine transport personnel who hardle these bulk liquid cargos and
U. S. Coast Guard personnel involved in regulation and inspection of marine
transportation activities are potentially at risk to exposures to toxic
substances in performance of their normal work ac. vities. This marine work
envircnment has been described as a toxicologically hostile and potentiailly
" hazardous environment and the need exists to control and reduce exposures of
marine workers to chemicals and to monitor their health ¢<Zatus.

In the United States, the U. S. Coast Guard has responsipility for the
safety and health of these marine personnel [5, 6]. Accordingly, the Coast
Guard has in place a broac ; ogram of research efforts to identify,
characterize, and assess the sarety and health envircrment of the marine




hazardous chemical worker. The results of some of the more recent efforts [7,
8, 9, 10] have culminated in the safety and health program which is the
subject of this repor:.

1.2 Objective and Approach

for the marine hazardous chemical worker which will detect adverse health
effects associated with occupational exposures to toxic chemicals and noise.
The scope of the design effort has been )imited tc matters concerning such
occupational exposures. ThereforeL the resuiting design is not a comprehen-
sive medical monitoring program bu&. rather, a program designed specifically
to screen for adverse health effec&s of occupational exposures to toxic chemi-
cals and noise. ' |

The objective of Task III w;: to design a medical monitoring program

The approach *o the Task [I} design ~ffort was to assemble a multi-
discipliined panel with expertise ard train‘sg in occupational medicine,
industrial hygiene, toxicology, biochemistry, epidemiology, and marine
operations. The panel was given the responsibility of formulating the design
. of an appropriate medical monitoribg program. The panz] was supported by a

project staff with the responsibility of covening the panel, scheduling panel
workshop meetings, instructing therpanel or objrctives of the study,
collecting and disseminating 1nforbation ti the panel, recording panel
discussions and conclusions, and p}epar1ng reports. In addition, a group of
scientific advisors was assembled to support the panel in technical {ssues.
The makeup of the panel and advisors is presented in the following section.

1.3 Study Panel

The medical monitoring program developed in this study is the result of
the jofnt efforts of a study panel‘assembled from the staff of Southwest
Research Institute (SwRI) from the University of Texas School of Pu;lic Health
(UTSPH), and from various facets df the marine industry including the National
Maricime Unfon (NMU) and companie{ involved in marine shipping operations. I~
addition to the authors of this réport. the principal study panel included the
following individuals: '

|
i
I
i
|

|




Individual and Organization Area of Relevant Expertise

Mr. W. J. Astleford, SwRl Marine Occupational Exposures

Or. S. R. Cowles, Shell 011 Co. Occupational Medicine and Oncology
Dr. H. G. Hamby, Texaco, Inc. Marine Occupational Medicine

Mr. J. W. Hammond, UTSPH Industrial Hygiene

Dr. H. L. Kaplan, SwRl i Toxicology

Dr. J. A. Schack, NMU Marine Gccupational Medic’ne

Or. R. A, Wise, UTSPH Occupational Medicine

" The occupational physicians on the panel worked diligently and
cooperatively to formulate a fundamental medical monitoring design. Or.
Cowles provided much of the initial drafting of the medical protocol and
guidelines which were reviewed, discussed, revised, and sometimes signifi-
cantly modified by the actions of the panel., Her willingness to document
draft approaches and submit them to the open discussions and review of the
panel expedited the process of determininc panel consensus on the various
subjects. Or. Wise, formerly with EXXON Corporation, provided specific
recommendations for the medical data forms and physician gualifications for
the medical monitoring design presented herein. O0Ors. Schack and Hamby
provided the panel with insights from union and industry perspectives and have
helped mold the product of this study into a form which fs more practical and

usable,

Professor Jim Hammond, a Certified Industrial Hygienist who previously
headed the industrial hygiene section at EXXON Corporation, provided the panel
with an enormous knowledge of industrial chemicals and their effects on
workers., Me and his students and colleagues at the School of Public Health
devoted a great deal of time and effort to preparation and review of
industrial hygiene data for use in this study. In addition, Professor Hammond
provided the initfal fdeas and drafting of guidelines for industrial hygiene
which have been adopted in the marine occupatirnal safety and health program

reported herein,

Mr. Astleford, principal investigator for a number of recent studies of
occupational exposures in the marine industrv conducted for the Coast Guard,
shared his knowledge of marine operations, work scenarios, and exposure




measurements with the study panel. This information has helped determine the
types of marine personnel who should be included in the medical monitoring'
progras. Or. Kaplan, a toxicologist formerly with NASA concerned with .
exposure concentrations in confined spaces, provided the panel with assessment
of the toxicological significance of measured exposure levels and developed
guidelines for biological monitoring of occupafionai exposures which are
presented in this report.' ‘ ‘

The panel was supported by a large number of scientific advisors in

various areas of expertise. Many of these are mentioned in the .
acknowledgements section of this report and others, too numerous to mention,

also provided support to the study team.
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II. STUDY DESIGN

I1.1  Method of Approach

The marine medical monitoring program was developed in the following
manner. Background information on existing relevant medical monitoring
programs and relevant requliations were collected and reviewed by the panel.
Additional data on bulk liquid cargos transported in the marire industry and
on various marine worker populations were collected for review by the panel.
Panel meetings were convened at intervals during the study period and specific
aspects of the medical monitoring program wore addressed at each panel

meeting.

During intervening periods between panel me:tings, the project staff at
SwRI analyzed the résults of the preceding meeting, collected additional
information as necessary, and prepared reports and working papers to document
the interim results. A bibliography of the more pertinent materials collected
and reviewed during the course of the study is included in this report.

In this manner, the various elements of a marine medical monitoring
program and important supporting information systems were developed. Thesg
activities included: ’

(1) Oefinition of a design population

(2) Selection and classification of marine toxic substances
(3) Development of 4 hazardous substances data system

(4) Development of biochemical and medical data

(5) DOevelopment of quidelines for industrial hygiene

(6) Development of quidelines for biological monitoring

(7) Development of medical protocol and guidelines

(8) Selection and definition of data forws

(9) Development of a cohceptual data management system




II.2‘ Collection and Preparation‘of Background Information

To support the design of a medical monitoring program for makine
hazardous chemical workers, a significant set of background information was

collected for five topics:

Marine Hazardous Substances,

Design Population;

Work Scenarios,

Existing Medical Monitoring Programs, and
Seafarers Health Improvement Program (SHIP).

Some of these topics required a significant amount of data preparation. The
pertinent data collection and preparation act1v1t1es and the resulting
information are discussed as follows.

11.2.1 Marine Hazardous Substances |

Hazardous substances encountered in the marine work

- environment include hazardous cargos regulated under Subchapter D and
Subchapter 0 (CFR 46 Parts 30-40 and 150-154, respectively) and non-cargo
toxic substances encountered in maintenance and other routine operations
aboard tankers and barges. A listing of all chemicals requlated as of 19 May
1983 in marine transportation under Subchapters'D and 0 was obtained from the
~ USCG Cargo and Hazards Branch [11] and this 1ist1ng.has served a. the basis
for defining the hazardous cargos of concern to the marine medical monitoring
program. A listing of these substances is presented {n Appendix A of this
report. In addition tc these hazardous cargo substances, non-cargo toxic
substances encountered in the marine environment in maintenance and other
routine operations also pose a potential for exposure. Pertinent non-cargo
substances in the marine environment, as designated by the panel industrial
hygienist, are also presented in the 1isting in Appendix A. The 'isting in
Acvendix A contains a total of 699 cargo and non-cargo hazardous substances
which are considereg by the study panel to comprise the marine hazardous
substances for application to medical monitoring design.



A rationale was developed to rank the marine nazardous
substances and to determine a set of toxicants to be covered in the medical
monitoring program. For this purpose, the substances were separated into six

priority classes:

Priority Class ‘ Description of Class

1 Carcinogen Cargos _
High Toxic Hazard Cargos (Noncarcinogens)
Toxic Hazard Cargos
Possible Toxic Hazard Cargos
Other Hazardous Cargos
Non-cargo Substances with Toxic Hazard

[+ LJNNS ; B - S N B N )

, In general, the priority classes decrease in toxic hazard from
Priority Class 1 to Priority Class 5. Priority Class 6 contains non-cargo
substances, some of which are highly toxic. Relevant information on the
health hazard of occupational exposures for Classes 1-3 substances has been
documented by the American Conference of Governmental Industrial Hygienists
(ACGIH) [iZl and this information has be=n used to classify these cargo
substances.

v The substances desigriated Class 1 are bulk liquid cargos which

are known or suspected carcinogens as documented by the ACGIH. The Class 1
designation indicates that these substances are considered by the Task III
panel to exhibit the greatest potential for cccupational health effects and
warrant the greatest precautions for avoidance of exposures.

The substances designated Classes 2 and 3 inciude the
remainder of all bulk liquid cargos requlated under Subchapters Q and 0 for
which a threshold 1imit value (TLV) has been assigned by the ACGIH. The
differentiation between Classes 2 and 3 is based primarily on the hazard of
toxic exposures via respiration, A respiratory hazard index was developed and
used to rank the substances in this regard. This index is defined as the
concentration at saturation (CS) in parts per million (upm) divided by the
current ACGIH time weighted average (TWA) threshold 1imit value in ppm where
the concentration at saturation is the maximum concentration of a chemical




vapor in air at 20°C and one atmosphere pressure. The respiratory hazard
index can be can be expressed as follows:

Respiratory Hazard Index = CS{ppm)/TWA{ppm).

A1l cargo substances with a respiratory hazard index (CS/TWA)
of 10,000 or greater have been included in Priority Class 2, High Toxic
Hazard. In addition, substances in Classes 3, 4 and 5 have been evaluated
individually to determine if a rationale based on parameters other than
respiratory hazard should be used to justify inclusion in Class 2. These
other parameters are:

(1) Potential contribution to exposure by skin absorption
(2) Extreme toxicity without regard to vapor pressure
(3) NAS/NFPA classification [1]

For Class 4 substances, information on the health hazard of
occupational exposures is not available from ACGIH; relevant data have be "
obtained from sources other than the ACGIH. Because the ACGIH has been
considered by the Task Il panel to be the most current and correct source of
such information, the health hazard information available for Class 4
substances is considered to be of importance, but not of the same stature as
ACGIH data on health hazards associated with occupational exposures.

For Class 5 substances, no data on health hazards associated
with occupational exposures have been identified for inclusion in this report.
iThese substances are known to present a safety hazard and thus are regulated
fin commerce under Subchapter 0 or Subchapter D. They may or may not exhibit
an occupational health hazard.

Class 6 substances are not transported as bulk liquid cargos
but are encountered in the marine environment in maintenance and other routine
Lperations. The potential for exposures to these substances is generally less
}than for exposure to cargo substances, and thus they have been classed in the
Nowest priority classification. However, all substances designated as Class 6
do exhibit an occupational heaith hazard as documented by ACGIH [10].

10




To rank the marine hazardous substances and determine a set of

toxicants to be covered in the medical monitoring program, the following
chemical and health hazard information were collected and studied:

(1) Threshold limit values (TLV)
(2) Short term exposure limits (STEL)

(3) Immediatély dangerous to life ahd'heelth'éoncentrations
(IDLH) .

(4) Odor threshold
(5) Concentration at saturation
(6) Carcinogenicity

(7) National Fire Protection Associates health hazard
classification :

(8) National Academy of Sciences health hazard rating .

(9) Various other health hazard information

An attempt was made to collect data on the annual amount
shipped in marine transportation. Shipment data were found to be inconsistent
and somewhat incomplete therefore this parameter could not be use to rank the
commodities transported in bulk in the marine‘mode. ’

Because of the size of this data set, a data system was
devé!oped to maintain and process the data compi]ed‘for the marine hazardous
substances are documented in a separate volume entitled: "A Marine Hazardous
Substancas Data System" [1] which is Volume II of this final report. The '
purpose of Volume II is to provide a ready reference for threshold limits and
other exposure related information for the marine hazardcus substances. The
data system is designed to provide an efficient method for‘obtaining-specific
subsets of data from the data bank of 699 substances with twenty-two separate
types of information for each substance. '

Applying the rationale for ranking the marine hazardous

substances discussed previously and the chemica! anc health hazard data
documented in Volume II, the marine hazardous substances were ranked into six
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priority classes. The study panel has desighated Class 1 - Carcinogen Cargos
"~ and Class 2 - High Toxic Hazard Cardos to comprise the minimum marine
hazardous substances for application to medical monitoring design. These
substances are listed in Tables 1 and 2, respectively.

Three columns of information are provided in Tables 1 and 2:
tha chemical name, the CHKIS Code used in the U. S. Coast Guard Chemical
Response Information System as documented in Reference 13, and indication cf
the regulation of the cargo under 46 CFR Subchapter 0. For information on the
specific substances assigned to other priority classes and for detailed infor-
mation on threshold 1imit values and other occupationai health and exposure
related topics for the 699 marine hazardous substances, the reader is referred

to Volume II of this report [1].

The designation of Class 1 and Class 2 substances for applica-
tion to marine medical monitoring is intended as a minimum requirement, not a -
limitation regarding substances important to medical monitoring. The operator
of a medical monitoring program should consider inclusion of additional sub-
stances from other classes as deemed appropriate. Further, it should be
recognized that the designation of substances important to a given medical
monitoring program will need to be kept current. Additional chemicals are
routinely submitted to the Coast Gdard for evaluation and classification
regarding marire commerce and new health data on chemicals previously classi-
fied can cause a need for change of the previous classification. These addi-
tional chemicals and new health data need to be considered as they become
available. The data for the classification of marine hazardous substances
presented in this report should be routinely reconsidered and reclassified as
appropriate by any user applying these data to a medical monitoring program.

11.2.2 Design Population

The design population for the marine medical monitoring pro-
- gram documented in this study is comprised of workers Qith occupations which
potentially expose them to cargo substances requlated in marine transport'by
the United States Coast Guard under Title 46 of the Code of Federal Regula-

tions, Subchapter D and Subchapter 0. Occupations specifically included are:
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TABLE 1. CLASS 1 SUBSTANCES - CARCINOGEN CARGOS

22~-JUL~85
CHEMICAL NAME

ACRYLONITRILE

BENZENE ,

BENZENE HYDROCARBON MIX (> CR = 10% BEN)
BENZENE HYDROCARBON MIX (WITH ACETYLENE)
BENZENE, TOLUENE, XYLENE MIXTURE
BUTADIENE (1,3 BUTADIENE)

BUTADIENE, BUTYLENE MIX WITH ACETYLENES
CARBON TETRACHLORIDE

CHLOROFORM :

ETHYLENE DIBRCMIDE

ETHYLENE OXILE |
ETHYLENE OXIDE. FROPYi.ENE OXIDE MIXTURE
FORMALDEHYDE SOLUTION

NITROPROPANE (1-., 2-; AND MIXTURES)
2-NITROPROPANE

NITROPROPANE (40%), NITROETHANE (40%)
O-TOLUIDINE

VINYL CHLORILDE

TOTAL OF 18 ITEM(S) IN TABLE

i3

CHRIS CFR

CODE

ACN
BNZ
BHB
BHA
BTX
‘BDI
BBM
CBT
CRF
EDB
EDX
EPM
FMS
NPM
NPP
NNM
TLI
vCM

SO0 Oo000o0oD0oooOo
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TABLE 2. CLASS 2 SUBSTANCES - HIGH TOXIC HAZARD CARGOS

22-JUL-85
CHEMICAL NAME

ACETONE CYANOHYDRIN
ALLYL ALCOHOL

ALLYL C“.ORIDE
AMMONIA, ANHYDROUS
ANILINE

BENZYL CHLORIDE

BUTYLAMINE (ALL ISOMERS)

N-BUTYLAMINE
SEC-BUTYLAMINE
TERT-BUTYLAMINE
CARBON DISULFIDE
CHLORINE
CHLOROSULFONIC ACID
CROTONALDEHYDE

2, 2'-DICHLOROETHYL ETHER
DICHLOROMONOFLUOROMETHANE

.1, 3-DICHLCROPROPENE

DICHLOROPROPENE (1,1~ 1,2~ 1,3— AND MIX)
DICHLOROPROPENE, DICHLOROPROPANE MIXTURE)

DIISOPROPYLAMINE
DIMETHYLAMINE

DIMETHYLAMINE SOLUTION (43% OR LESS)
DIMETHYLAMINE SOLUTION (>43% AND <=33%)
DIMETHYLAMINE SOLUTION (3554 AND <&65%)

1, 4-DIOXANE

DIPHENYLMETHANE DIISOCYANATE

EP ICHLOROMYDRIN
ETHYLAMINE

ETHYLAMINE (40% OR LESS)
ETHYLAMINE (72% OR LESS)

ETHYLENE DICHLORIDE

CLUTARALDEHYDE (30% OR LESS)

HYDROCHLORIC ACID
HYDROFLUORIC ACID
HYDROGEN CHLORIDE
HYDROGEN FLUORIDE
ISOPROPYLAMINE

ISOPROPYLAMINE (90% OR LESS)
METHYLAMINE SOLUTION (42% OR LESS)

METHYL BROMIDE
METHYL CHLORIDE

MOTOR FUEL ANTIKNOCK CMPDS (PB ALKYLS)

NITRIC ACID

NITRIC ACID (704 OR LES3)

NITROBENZENE
PHENOL
PHOSPHORUS, WHITE
PROPYLENE OXIDE
STYRENE

SULFUR DIOXIDE

1, 1, 2, 2-TETRACHL ORCE THANE
TOLUENE 2, 4-DIISOCYANATE

TOLUENE DIISOCYANATE,
TRICHLORDETHYLENE
VINYL ACETATE
VINYLIDENECHLORIDE

DIPHENYLMET DIISOC

TOTAL OF 56 ITEM(S) IN TABLE
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(1) Workers on deep sea tankships which carry Subchapter D or
0 substances,

(2) Workers on barges in inland waters which carry Subchapter
0 or 0 substances, and ‘

(3) U. S. Coast Guard personnel directly involved in regula-
tion and inspection of marin¢ transportation activities:
marine inspectors, pollution prevention inspectors, and
pollution response investigators.

Coast Guard Personnel. Of the three types of potentially
exposed populations, the Coast Guard personnel are the best defined. In a
report of a Coast Guard ad hoc working group on marine safety/environmental
response personnel [14]. That report indicates that approximately 226y
military personnel are assigned to various offices involved in marine inspec-
tion, port safety, spill response, and strike team activities. Perhaps 80%,
or 1800, of those personnel assigned are exposed to chemical/petroleum vapors
and 1igquids during the course of their work, most of them fairly routinely.

Personnel distribution in the Coast Guard is:

Military Parsonnel Assigned

Type of Unit No. of Units (C0, WO, enlisted)
MIO, MIDET 10 325
coTP, PSSTA, PSD 12 : . 370
MSO, MSD 68 ‘ : 1450
Strike Teams 3 ' - _80

‘ 2250

Tankership Personnel. Tankermen aboard deep sea tankers are
the next best defined po ulation of the three types. At present, tankers
which carry bulk liquid «irgos account for more than one-half of the vessels
‘in the U. S5.-flag fleet: .38 tankers out of a total of 571 privately owned
vessels of 1000 gross tons or more [15]. Other types of vescels in the
merchant vessel fleet include freighters, container vessels, combination
passenger-cargo carriers, and bulk solid carriers. ODuring the ten-yéar period
1973-1983, the total U. S.-flag fleet decreased from 616 to 571 vessels.
However, the number of tankers increased during that same period from 239 to
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288 vegsels, This 20 percent increase re“lects an increasing vulume of marine
commerce involving bulk liquid products.

A number of union organizations form a framework of collective
bargaining between deep sea tankermen and management. These organizations
fall into two categories: AFL-CIO organizations and independent or company
organizations. The Seafaring Guide and Directory of Labor Management
Affiliations [16] lists eleven major AFL-CIO affiliated unions and ten major

independent or company unions.

. The American Institute of Merchant shipping (AIMS) is the
principai trade association of the companies which operate tankers in the
U.S.-flag fleet. This trade association currently lists 29 member companies
[17] who, collectively, employ the majority of the estimated 15 - 20,000
merchant tankermen on U. S.-flag ships. Implementation of a medical monitor-
ing program for deep sea tankermen would ultimately involie some or all 57
the twenty-nine member companies of AIMS as well as the twenty-one union

organizations.

Barge Tankermen. Barge tankermen are the l12ast defined type of
three types of exposed populations. No available information sources compre-
hensively describe the inland waterways portion of marine operations. To
obtain a more compiete set of information regarding barge t&hkermen who work
on U. S. documented vessels transporting bulk liquids in the inland waterways
of the Uniteu States, a survey was accompiished as part of the ctudy reported
herein. The results of that survey is documented in Appendix B of this

report.

From Appendix B, the barge and towing industry in the U. S.
consists of some 1,200 companies operating on a system of 259,543 miles of
navigable inland and intracoastal waterways, serving 87 percent of major U. S.
cities. The primary trade association of maritime companies ano other marine
related businesses along inland waterway trade routes is the American
Waterways Operators, Inc. (AWO) located in Arlington, Virginia. The number of
towing vessels and barges operated in 1982 for the transpertation of freight

(18] was:

16



e R T

Towboats and Tugs - 4,890
Dry Cargo Barges and Scows - 29,479

Tank Barges - _4,909
Total 39,278

The traffic transported on inland waterways in 1982 was ;
571,005,177 net tons for 288,047,430,000 ton mil:s. Also in 1981-82, vessels ‘
of the types cited above carried 239,640 thousand net tons of petroleum and
petroleum products and 42,372 thousand net tons of chemicals and fertilizers.
Although the number of vessels operated over the past decade increased
slightly, the net tonnage carried in 1982 was the lowest since 1971 and the
ton miles traveled in 1982 was the lowest since 1977. The inland waterways
workforce in 1984 was estimated as about 225,000, of which approximately
100,000 were considered to be “experienced” which, in this case, means they
had practical experience and some training. A ?ermer MarAd official estimated
that of this group, possibly 20,000 had acquired the tankerman endorsement.

Major transporters of hazardous substances, particularly
Subchapter 0 and Subchapter 0 cargos which have been identified include:

Agrico Chemical, Allied Chemical, American Commercial Burge Lines, Amoco

Chemical {Division of Southern Towing), Dow Chemical, Dupont, Monsanto,
Stauffer Chemical, Union Carbide, and Hooker Chemical. Also some 238 public
terminals, 108 fleeting and harbor service firms, 49 independent tanker firms
and approximately i,260 private terminals were identified in the survey.

Some of the barge tankermen are associated with the same union
organizations referred to for the deep sea tankermen. However, a large
portion of the barge tankermen operate independently of any union
organization. Implenentation of a medical hon1tor1ng program fbr barge
tankormen would ultimately involve a large number of independent chemical
companies, marine terminals, fleeting and harbor service firms, and
independent tankermen firms,

Summary. The design population of personnel potentially
exposed may be summarized as follows:
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Population Type Population Estimate
Tankership personnel 15-20,000
Barge tankermen approximately 20,000

U. S. Coast Guard perscnnel 1,800

The Coast guard population is well defined and, due to the military nature of
the organization, poses the minimum organizational problems to implementation
of a medical monitoring program. The deep sea tankermen are very unionized
and are located in a limited number of.compénies and unions. The barge
tankermen are a very diverse set of workers located in a large number of
companies and independent organizations, and, due to the diverse and
independent nature of the barge and towing industry, pose the greatest
organizational problems to implementation of a medical monitoring program.

11.2.3 Work Scenarios

Work scenarios for various categories of the marine hazardous
chemical worker were developed in Task I of this study (1]. A 1isting of the
work scenarios for which exposure potential was evaluated in Task [ is
presented in Table 3. Barge cleaning operations are usually performed at
shoré facilities with shore-based personnel and do,not usually involve barge
tankermen. Matters related to occupational safety and health for some shore-
based personnel are under the jurisdication of %he Occupational Safety and
Health Administration (OSHA).

The industrial hygiene program which will accompany the medical
‘monitoring program in a comprehensive health and safety program must be
designed to determine exposure levels for these work scenarios. Personnel
involved in these work scenarios are potentially exposed to hazﬁrdous
chemicals and should be enrollad in a medical monitoring prograh unless
sufficient industrial hygiere measurements indicate that a hazard does not

exist.
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TABLE 3. WORK SCEMARIOS

Tankership Personnel

I. Period Tank Gauging

- Open
Restricted

Il. Tank. Topoff

- Open
- Restricted
- Short loading, shore stop

III. Tank Cleaning

Washing

Gas freeing

Entry for marual cleaning

Product line drainage (deck (piping)

Iv. Miscellaneous Tank Entry

- Inspection of wall coating material
- Preloading inspection
Equipment inspection and/or repair

v. Pumproom Activities
vi. Deck Day Work
Sandblasting
Spray painting

Derusting/chipping
Equipment maintenance

VII. Hose Hookup and Qﬂsconnect

- chual' :
- Run-a-round changing

VIII. Engine Room
Ix. Tank Ballasting Gauging
X. Product Ofischarge

Periodic Gdug1ng
Stripping
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TABLE 3. WORK SCENARIOS (cont'd.)

Barge Operations Personnel

I.

II.

Barge Loading

Periodic Tank Gauging - Open
Tank Topoff - QOpen
Hose Hookup and Dfisconnect - Manual

Barge (leaning

Neshing
r.as fFreeing
Entry for Manual Cleaning

USCG Personnel

I.

[1.
[11.

Marine Inspection Office (MIO) Personnel

LN N A ]

Barge inspection - topside

Barge inspection - internals and void spaces
Tanker inspection - biennial/LOC

Tanker inspection - other than biennial

Captain of the Port - Pollution Prevention

Captain of the Port - Pollution Response



11.2.4 Existina Medical Monitoring Proqrams

' Three existing medical monitoring programs were reviewed in
detail for potential application to the current study: those of the USAF,
USCG, and USEPA. The general outline of the scope and coverage of each of the
programs was examined and the outstanding strong or weak points for each of

the programs were determined. Each of these topics is discussed as follows:

USCG. The USCG occupational medical monitoring program (OMMP)
is outiined in: The Coast Guard Medical Manuai, COMDTINST M6000.1 [19}. It
is similar to that of the Navy Sealift Command and is applicable to Coast
Guard personnel classified as occupationally exposed. The designation of
cccupationally exposed for médi;al monitoring purposes applies to a work

envirgoment which at some times has exposures equal to or more than 50X of the

most recent ACGIH (or equivalent) standards. In general, the program is well

designed and served as a basis for the medical monitoring program designed in
this study. The procedure involves looking up designated occupations or

designated hazardous Substances to identify specific exam types with detailed

instructions as to exam content. A medical exam code is snecified for

specific designated occupations and for specific hazardous substances.

It is
designed to allow a corpsman to look up information.

A unified, computerized
data base for industrial hygiene and medical records to support the medical

monftoring program is presently being implemented. Areas in which the OMMP
design needs to be extended or expanded in the medical monitoring program
being designed in this study include: (1) Some provision to recnrd ard
address unusual exposure everts, (2) Specification of acute or chroniz
exposures or history of exposures, and (3) Instructions reqarding what to do
when elevated levels or abnormal findings result from testing nrocedures.

USEPA. The EPA program is documented in a memorandum
Occupational Medical Monitoring Program Guidelines [20]. It
appears to be written as a lega! document rather than a usable guideline.
good feature is the detail provided regarding laborstory quality control.
program includes a basic exam with add-ons for specific exposurss including
baseline exam, annua) exam, and unscheduled exams for special situations.
Specification of testing is general, withqut details and no standardized forms

entitied:

One
The
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for recording resuits of medical examinations are provided. The frequency of
periodic examination is not designated. The occupational medical history is
poor, particularly regarding specific chemical exposures. The individual is
essentially asked to provide a listing of previous expaosures. There is a

need to establish baseline levels of exposures. Respiratory protection is
addressed well and the respiratory protection form is quite good. In general,
the EPA program is the ieast detailed of the thrze programs examined.

U'AF. The USAF medical monitoring program has the label
Standardized Occu, ational Health Program (SOHP) and is documented in AFOSCH
Standard 161-17 [#1}. It includes m:dical and industrial hygiene monitoring
and record keeping activities to support the mcnitorihq activities. B8nth
military and civil service civilian personnel are included in tha system, but

not contractors. Envirormental parameters include:

non-ionizing radiation
heat/cold

'chemical agents
physical agents
biological exposures.

Forms include IH sampling data forms, chronological workplace data sheet and
clinical occupational examination forms. The protocol is fairly comprehensive
and includes reference to specific hazards such as radar, r.f. emitters, and
laser hazards. Some strong points include a very positive approach, starting
with a preplacement exam, IH data present2d to the medical department at the
time of periodic examination, and yearly [H surve}s of the workplace. In
general, workplace surveys are used to classify personnel as occupationally
exposed or not,; perscnnel classified as occupational exposed are monitored
with SOHP, Some particulariy good characteristics include use of unique
identifier codes, the exposure form, the training and fit test form, the work
history form, the past exam history form, and the wor:place exposura form,
Weak aspects of SOHP include no provision for follow-up of spills or exces-
sively high exposures and no provision for extended workshift exposures.
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11.2.5 Seafarers Health Improvement Program

The Seafarers Health Improvement Program (SHIP) was
established in 1978 under the auspices of the U. S. Public Health Service:
(PHS) as collaborative effort between PHS, other federal agencies and the
maritime industry. A primary purpose of SHIP has been to stimulate
communicgtion, interaction, and dissemination of information among relevant
parties interested in and responsible for various aspects of the health and
" safety of the American seafarer. PHS responsibility to provide medical care
for seafarers was terminated by the Omnibus Budget Reconciliation Act of 1981
(P.L. 97-35, section 986). Since losing PHS as a sponsor in 1981, SHIP has
continued as a non-goverrmental organizition with meeting facilities and a
1imited amount of administrat1ve'support provided by the Maritime
Administration (MarAd), Oepartment of Transportation.

SHIP has resulted in physical examination standards which have
been recommended to the shipping industry. Qualifications for U. S. merchant
marine entry level physical examinations were developed and putlished as
"Reference Guide Physical Examination Standards for Original Entry into the U.
'S. Merchant Marine."  This reference guide has been promulgated to the
industry through Coast Guard Navigation and Vessel Inspection Circular NVIC
3-83 [22]).

A reference guide for physicians for retention or
disqualification of seafarers has also been produced by SHIP entitled
"Reference Guide for Physicians: Physical Examination for Retention of
Seafarers in the U. S, Merchant Marine” IZ3I.. This guide addresses the issue
of disqualifying cond1tions‘for shipboard employment and specifies the
resulting duty status as: 1) fit for duty, 2) not fit for duty, and 3)
permanently not fit for duty. The quide was adopted by SHIP and forwarded to
the Maritioe Administration for voluntary application in the industry.
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III. THE MARINE MEDICAL MONITORING PRCGRAM (MMMP)

II1.1 Design Objective

The objective of Task IIIl was to design a medical monitoring program
for the marine hazardous chemical worker which will detect adverse health .
effects associated with their occupational exposures. Hith this objective in
mind, the MMMP developed in Task [I] has been designed to screen ind:/idual
workers for evidence of adverse health effects potentfaily associated with
occupational expoSures. to provide diagnostic support to occupational
physicians performing such screening, and to identify trends in health effects
that may be related to occupational exposures.

Yhe focus of the MMMP desigr has been on health effects associated with
occupational exposures. Accordingly. the MMMP 1s not intended to providé a
guideline for a comprehensive medical moritoring program. Rather, it is
des{gned to provide a ﬁethod which will adequately screen for adverse health
effects of occupational exposures to noise and toxic chemical substances in
the marine industry. The methods described for the MMMP should he added to an
existing occupdtional health care plan which has beén designed to cover all
necessary aspects of good health maintenance other than exposures to toxic
chemicals and noise. '

I11.2 General Design
The general design of the MMMP is discussed in this section. The
discussion provides an overview of the major elements and concepts on which

the MMMP is based.

I11.2.1 Designation of Persomnel

The MMMP has been designed for application to personnei
designated as "occupationally exposed for medical monitoring purposes”. This
designation can be based on potential for exposure or can resylt from known or
measured esposure levels and applied categorically to all personnel of a
specific job title or assignment. As discussed previously in Section II1.2.1,
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Class 1 and Class 2 marine hazardous substances have heen'designated the

- minimum s2t of substances of concern to medical monitoring regarding occupa-
tional exposures or potential for exposure. These substinces will serve as
the baseline for any specific marine medical monitoring program application.
The operator of a specific medical monitoring program should also consider the
~designation of additional substances from other classes as deemed appropriate

for the specific occupational setting.

For measured exposures to one or more of the designated
hazardous substances, the exposure will be designated an occupational exposure
for medical monitoring purposes if the concentration of the chemical(s) equals
or exceeds 50X of the TLV-TWA for the chemical or mixture of chemicals for at
least three days per calendar quarter. This criterion is in accordance with
guidelines promulgated in the USCG Medical Manual, COMOTINST M6000.1, Change
No. 27, dated June 28, 1984, which statas that, unless otherwise specified, a
person engaged in a designated occupation is considered occupationally exposed
for medical monitoring purposes if the concentration fn the work envirorment
"{s more than 50% of the time weighted average of the applicable workplace
standard for at least three days per calendar quarter® [19|. Where data are
not available to support or reject the criterion of three days per calendar
quarter, application of this designation is based on the presumption that the
individual workers do encounter comparable concentrations at least three days

per calendar quarter,.

Because it is impractical to measﬁre exposure levels for all
circumstances of occupaticnal expdsures, known potential for exposure is also
used as a basis for designation of occupational exposﬁres for medical
monitoring purposes. A job scenaric that involves the potential for exposure'
to toxic vapor concentrations and/or the potential for direct contact with the
11qu1d phase of toxic substances with a known dermal absorption hazard can be
categorically designated to involve occupational exposures for medical
monitoring purposes. This designation can then be applied to all personnel
 who are assigned to the specific job, and moreovar, to all personnel of a
specific job title or job assigrment.
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A1l persons engaged in an occupation that has been
categor1¢ally designated as occupationally exposed for medical monitoring
purposes should be enrolled in the medical monitoring program.

III.Z.Z Basic Medical Examination

A basic medical examination has been deve\oped to screen for
adverse health effects of occupational exposures to noise and toxic
chemicals. It is designed to be performed periodically on all persons
designated as occupationally exposed for medical monitoring purposes. As a
minimum, it should be performed: 1) at pre-employment or pre-placement in an
occupation which has been categorically designated as‘occupat1ona11y exposed
for medical monitoring pufposes. 2) per1od1ca11y during employment, and 3) at
termination of employment. Medical protocol gnd guidelines for the basic
medical examinaticn are presented and discussed in Section III.3.

111.2.3 Target Organ'Specific Medical Examination

Special, episodic examinations performed as a result cf an _
actual or suspected acute overexposure to a specific toxic chemical. or mixture
of toxic chemicals should emphasize the majok target organs. For this
purpose, specific examination protocol guidelines have been developed for each
of the following target organ systems: |

(1) Cardiovascular system and heart v
(2) Central and peripheral nervous system
(3) Eyes '
(4) Hematopoietic system

(57 Kidneys and urinary tract

(6) Liver and gastro-intestinal system

(7) Lower respiratory tract

(8) Upper respiratory tract

(9) Skin
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Medical examination protocols and gquidelines for the target
organ specific examination are presented and discussed in Section III.3 for
the above listed organ systems. Each protocol is labeled with the Current
Medical Information and Terminology (CMIT) classification which has been
adopted by the American Medical Association [24]. The CMIT provides a
standardized numbering scheme for the naming and description of diseases
for reference in clinical recording and reporting, and applications in the
computerization of medical information. The CMIT classification is as

follaws: -

CMIT Classification Orqan System
00 Body as a whole, including Psyche.
01 Integumentary System (skin)
02 Musculoskeletal System
03 ~ Respiratory System
04 Cardiovascular System
05 - Hemic and Lymphatic Systems
06 Digestive System
07 Urogenital System
08 Endocrine System
09 Nervous System
10 Organs of Special Sense

111.2.4 Frequency and Content of Medical Examinations

A recommended schedule of medical examinations for marine
~ workers designated as occupationally exposed for medical monitoring purposes
is presented in Table 4. There are four types of exams:

(1) Pre-employment or pre-placement,
(2) Periodic during employment,

(3) Termination of employment, and
(4) Episodic.

28




TABLE 4. RECOMMENDED FREQUENCY AND CONTENT OF MEDICAL EXAMINATIONS

Examinaticn Type Examination Content

Pre-employment or Placement Basic protocol plus emphasis on pre-existing

Periodic at Specified

conditions which could be exacerbated by
toxic chemical exposures

3asic protccol plus emphasis of tar~at organ

Intervals During Employment systems for known or suspected exposures.

Termination of Employment Basic protocol plus emphasis of target organ

Episodic in response
to acute overexposure
or specific requast

systems for known or suspected exposures.
Medical status summated. Counseling with
recommendations for future medical exams.

Target organ specific protacol

For the pre-employment or pre-placement medical examination,
particular attention must be iven to evaluation of conditions which could be
exacerbated by toxic chemical lexposures. These include, in addition to the
basic protocol, evaluation of: | :

(1)
(2)
(3)
(4)

(5)
(6)

(7)
(8)

(9)

Chronic allergic conditions,
Anemia o% other chronic b1ood dyscrasia,
Chronic Jr recurring cardiac arrhythmias,

Chronic liver disease (chronic active hepatitis,
cirrhosis),

Chronic lung disease (asthma, chronic bronchitis,
emphysema),

!
Chronic deuralogic condition (multiple sclerosis,
myasthenia gravis, peripheral neuropathy),

Chronic ﬁenal disease,
Chronic or recurrent skin conditions, and
|

History §f malignant disease.

l
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For the periodic medical examination, the frequency of
examination is dependent on risk of exposure:

‘ Standard Frequency: Every Thr-e Yesrs - A complete medical
examination covering all aspects of the basic medical examination protocol
will be required at least every three years for all marine workers designated
as occupationally exposed for medical monitoring purposes. In addition, a
partial medical examination should be acccmplished annually which includes, as
a minimum:

(1) Height and Weight,

(2) Blood pressure and pulse,

(3) Medical and exposure history update,
(4) Audiogram, if indicated by exposure.

Since the partial examination does not involve a complete physical exam’‘nation
it need not be performed by a physician; however, the results of the partial
medical examination must be reviewed by a physician or medical officers.

Special Frequency: Annual Basic Examination - Marine workers
subject to the foliowing special circumstances will require the complete
medical examination covering all aspects of the bisic medical examination

protocol at least annually:

(1) Personnel classified as high risk due to high potential
for exposure to Class 1 or Class 2 chemical substances or
to additional chemicals in other classes as designated at
the discretion of the marine operator's medical and
safety officers. This requires both of the following
conditions to be met: :

(a) High potential for exposure in routine job
assignment. and

(b) Known cr suspected involvement with designated
chemical substances.

(2) Personnel with special need of annual examirations as
designated by physician's recommendation.
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management. In addition, it is recommended that physicians supporting the '
program have the following specific qualifications in occupational medicine:

(1) Preferable qualifications: boards in occupational
medicine plus experience in primary care speciaity;

(2) Acceptable gualifications: boards in internal medicine,
family practice, or other primary care specialty plus
experience in occupational medicine.

ff a physician without one of the listed qualifications must
be utilized due to special, temporary circumstances, the examining physician
should have a number of easily accessible consultants to whom patients can be
referred for examination, diagnosis, and treatment, reserving the routine
cases for himself.

111.2.6 Medical Support Information

For each individual scheduled for medical examinatiod, a
package of medical support information will be provided to the physician as a
diagnostic aid. 'If possible, this package should be provided to the physician
prior to the medical examination, so the physician may familiarize himself
with the history and prior health status of the individual to be examined.
The package will contain:

(1) Medical history,
(2) Occupational history,
(3) Exposure history, including:
| (a) Record of potential exposures--toxic substances the
individual has potentially contacted in work
activities,

(b) Record of any personal dosimetry on file for the
individual,

(c) Record of unusual exposure episodes, including
concentration or dosimetry data, if available.
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111.2.7 Auxiliary Support Systems

" A number of resources have been developed to support the

administration of a marine medical monitoring program and to provide direct
support to the examining physician. Each of these is briefly described here

and 1s discussed in more detail in Section III.4.

(1)

(2

(3)
(4)

(5)

(6)

(7)

A hazardous substance data system which provides easy
access to detailed data for 699 hazardous substances

encountered in the marine industry.

A set of biochemical and medical data sheets for 179 of
the more toxic hazardous substances listed in item (1)
above which will serve as a desk reference for such {tems
as target organ systems and the more important acute and
chronic effects of exposure.

Guidelines for an industrial hygiene program to provide
information on measured concentrations and personal
exposures in the work place.

Guidelines for bfological monitoring of exposures to
toxic substances in the work place with specific
information for 26 toxic substances for which methods are

available,

Two methods for development of potential exposure
information on marine hazardous chemical workers: one
which 1s self-documented, and a second, which employs an
indirect method based on cargoes loaded and personnel
records.

A method for using sentine]l health effects for the
surveillance of work place diseases.

A data management system to provide a record of the data

generated by meaical monitoring and to provide a means of
rapid access to data files for specific information and’

for data summaries.
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II1.3 Medical Monitoring Protocol ard Gutidelines

The medical monitoring protocol for the basic medical examination and
for the target organ specific medical monitoring program are presented in this
section. In addition, recommended quidelines for the follow-up of abnormal
- laboratory results are presented separately. A glossary of the medical
abbreviations used in this report is provided on page 62. ‘

I111.3.1 Basic Medical Examination Protocol

The basic medical examination for persons designated as

occupationally exposed for medical monitoring purposes will include the core
examiration protocol presanted in Table 5. The core examination should be
extended to cover the elements in Table 6 for special circumstances of age or
exposure history.

111.3.2 Target Organ Specific Medical Examination Protocols

Protocols for a target organ specific medical examination are
presented in Table 7, A separate protocol is presented for each of ten major
target organ systems. The protocols are applicable to a special episodic
medical examination perfbrmed as a result of an actual or suspected acute
overexposure to a specific toxic chemical or mixture of chemicals. Each
protocol provides a general guide for the medical examination and follow-up
requirements tor the major target organ systems associated with acute
overexposure to 3 given toxic chemical or mixture of chemicais.
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TABLE 5. CORE PROTOCOL FOR THE BASIC MEDICAL EXAMINATION

As a minimum, the basic medical examination for marine workers designated
as occupationally exposed for medical nonitoring purposes should include the
following elements:

1.

2.
3.

10.

11,

Medical and social history including smocking, drug and alcohol use,
reproductive and family history.

Occupational history including exposures.
Height and weight.
Vital signs {temperature, pulse, respirations, blood pressure).

Physical examination with particular attention to skin and mucous

menbranes, lungs, neuroiogic system, heart, liver and abdomen,

kidneys, eyes (including fundoscopic exam, without dilation), and
mysculoskelietal system,

~ Air corduction audiometry at f?equenc1es from 500-6,000 Hz.

Screening spirometry (FEV1, FVC, FEF25-75).

Chest X-ray (PA and LAT) at preplacement and termination only,
uniess indicated by specific exposure,

CBC with differential, Hct, Hgb.

Urinalysis with dipstick (pH, giucose, proteinr, ketones) plus
microscopic evaluation,

Serum chemistry screening for liver and kidney profiles (SUN,
creatinine, glucose, cholesterol, uric acid, triglycerides, calcium,
SGOT, SGPT, LDH, alkaline phosphatase, bilirubin, or standard

SMAC-12).
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TABLE 6. AJDITIONAL PROTOCOL FOR THE BASIC MEDICAL EXAMINATION
FOR SPECIAL CIRCUMSTANCES OF AGE UR EXPOSURE HISTORY

For special Circumstances of age or exposure history, the cofe
examinstion should be extended to also include the following elements:

1.

2.

For age 35 and over:

For reqular exposures

' (a)  Asbestos

(b} Benzene

(c) Acrylcnitrile

(d) Ethylene Oxide

(e) Inorganic lead

(fY Vinyl chloride

EXKG at pre-placement and every three years
thereafter,

(30 or more days a year) to the following
substances, specific additional tests are
indicated:

Annual respiratory symptom history,
pulmonary function testing, and chest
X-ray; B-reader interpretation of the X-ray
results every five years.

CBC with differential and indices every six
months. ‘

Annual chest X-ray and, if 35 years or
older, annual stool hemocult.

Annual reproductive history.

Bivod lead and zinc protoporphyrin every
six ronths.

Expanded history of liver disease,
transfusions. GGT annually until age 45,
then every six months as long as there is
exposure to vinyl chloride. (GGT often
positive afte~ ETOM ingestion; if GGT
abnormal, retest after 72 hours abstention
from ETOH.)

For a history of exposures which include:

(a) Acute overexposure to a specific toxic substance, or

(b) Regqular exposures

(30 or more days a year) to Class | or
Class 2 substances on the priority list of
marine hazardous substarces,

the relevant target systems should be emphasized as part of the
basic exam, but not necessarily to the extent in the protocol for
special examinations performed in response to specific, acute

overexposures.
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TABLE 7. TARGET ORGAN SYSTEM MEDICAL EXAMINATION PROTOCOLS

The following protocols are recommended, as a guide, to emphasize tne
major target organ system or systems associated with acute overexposures to a
given toxic chemical or mixture of chemicals. I[n addition to the prctocols
indicated here, each examination should include vital signs (T, P, R, BP) and

& careru! history of exposure.

In ali cases, clinical judgement must

prevail. If the clinical course is unsatifactory, refer to a specialist for

consultation.

Target Organ System

Cardiovascular System
and Heart
(CMIT Classification 04)

Central and Peripheral
Nervous System
(CMIT Classification 09)

Eyes
(CMIT Classification 10)

Proposed Medical Exam Protocol

EXG, B8P, attention to rate and rhythm of heart,
presence of extra sounds, murmurs, snaps or
thrills, cardiac size. Evaluate cyanosis,
pallor, state of consciousness, hx Syncope,
cough, examine lungs for rales, signs cf
congestion.

Chest X-ray if clinically indicated.

Follow-up 24 hours, also three to six months
after acute episode.

Evaluate state of consciousness, pupils (size
and equality), skin color, cranial nerves,
adequacy of airway and respiratory function,
sensory and motor function, strength, reflexes,
vibratory sense, Romberg and Babinski tests.

Psychometric testing, nerve conduction studies,
etc., if clinically indicated.

Follow-up 24 hours and as clinically indicated,
six months - one year, for signs chronic
seque lae,

Specific attention to symptoms including
tearing, redness, itching, photophodbia, pain,
etc. Visual acuity testing, fluorescein
staining of cornea for tissue damage if
indicated, fundoscopic, extraocular movements,
response to 1ight and accommodation, pupil
size.

S1it lamp or visual field examination i{f
indicated.

follow-up in 24 hours.
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IABLL 7. TARGET URGAN SYSItM MEDICAL t XAMINATION PROICOLS  (cont'd.)

larget Organ System

Hematopoletic System
(B8lood and { ymph)
(CMIT Classification 0%)

Kidneys and Urinary Tract
(CMIT Classification 07)

Liver and Gastrointestinal

{CMIT Classification 06)

 Lower Respiratory Tract
(CMIT Classification 03)

Propased Medical Exam Protocol

tvaluate symptoms, malaise, palior, fainlness,
txamine for lymphadenopathy, palilor, petechiae,
size of 'iver and spleen. Ohtain CAC with
platelet count, reticulocyte count, serum iron
andt 11BC, serum bilirubin, and urine
urobilinogen,

Bone marrow examination if SyﬂptOﬂS or findlnqs
severe,

follow-up one weck, one ionth; six months, and
one year,

Attention to syrptoms of urgency, frequency,
dysuria, incomplete emptying of bladder,
increased nocturia, edema, total output
volumes. Check BP, obtain urinalysis with
microscopic, BUM, cr-atinine

- Clearance tests such as creatinine clearance;

IV?; cystoscopy if <linically indicated.

follow-up 24 hours or as clinically indicated.
Repeat U/A, BUN, creatinine in six months.

Abdominal examination for liver size,
consistency, and tenderness, intestina!
palpation, masses, jaundice, pain, hx: colic,
nausea, vomiting, anorexia, fever, bowel
function., Liver battery including SGOT, SGPT,
alkaline phosphatase, LOH, total bilirubin,
GGT. Evaluate possibility of nonexposure
related causes of liver disease (e.g., ETOH,

and hepatitis).

Follow-up 24-48 hours, two weeks, three to six
months, longer if studies remain abnormal.

Examine for wheezes, rales, rhonchi, increased
rate of respiration, cyanosis, other evidence

of respiratory distress. Attention to symptoms

such as cough, tightness, chest pain.

Chest x-ray, spirometry if indicated.
Hospitalization for observation if symptoms
severe or {f agert known to produce delayed
pulmonary edema.




TABLE 7. TARGET ORGAN SYSTEM MEDICAL EXAMINATIOM PROTOCOLS (cont'd.)

Target Organ System

Lower Respiratory Tract |

{cont'd.)

- Upper Respiratory Tract
(Nose, Throat, Trachea)
(CMIT Classification N3)

Skin
(CMIT Classification 01)

Bones and Musculoskeletal
System
(CMIT Classification 02)

Ears
(CMIT Classification 10)

Reproductive System
("MIT Classification 07)

Proposed Medical Exam Protacol

Follow-up in 24 hours if severe, one week, and
three to six months.

Examination of nose, throat, trachea for
jrritation, redness swelling. Attention to
symptoms such as cough, pain, increased nasal
discharge or bleeding. Evaluate for inadequate
airway due to edema of affected tissues.

Follow-up 24 hours.

Examine skin for temperature, aovpearance,
erythema, edema, rashes, indurations, bruising,
abrasions, contusions, petechiae, hemorrhage,
increased cracking, keratinization, decreased
or increased pigmentation, carotenemia, etc.
For halogenated hydrocarton exposures examine
for evidence of chloracne.

8lood and urine testing if clinically indicated
(i.e., phenol exposures, etc.).

fFollow-up 24 hours - one year as indicated by
course.

No particular protocol indicated. Specific
exposure will determine evaluation.

Specific exposure will determine evaluation.

Specific exposure will determine evaluation.
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I11.3.3 Recommended Guidelines for Follow-up of Abnormal Laboratory
Results

‘ Recommended guigelines for follow-up of abnormal laboratory
results are presented in Table 8 for CBC, U/A, serum chemistries, and liver
function tests. Four categories of individuals have been identified for
follow-up of abnormal laboratory results:

(1) Asymptomatic individual with normal exam on routine
periodic, with no known overexposures;

(2) Asymptomatic individual with history of exposure to toxin
known to affect organ system;

(3) Symptomatic individual;

(4) Pre-enployment‘exalinee.<

Recommended procedures for follow-up of each of these categories are
presented in Table 9. ' ‘
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TABLE 8. GENERAL GUIDELINES FOR FOLLOW-UP OF ABNORMAL LABORATORY RESULTS

Abnormalities on CBC:

(1)

(2)
(3)

[f severe or abnormalities are multiple and not readily explained,
immediate follow-up indicated (severe = WBC < 3,000 cr > 16,000;
differential markedly abnormal: Hgb < 10; Hct s 303 platelets

< 100,000).

If less severe, repeat in 1-3 months, depending on work.

In any case, clinical judgement must prevail.

Abnormalities of U/A:

(1)
(2)

(3)

(4).

More than trace glucose - immediate. follow-up.

More than trace protein - if dilute urine, consider immediate
follow-up; if concentrated specimen and no more than 1+ or so,
consider repeat in next 2-4 months depending on work schedule.
RBC's in urine - if > 6-8 HPF, consider immediate follow-up.

Other abnormalities of urine - use clinical judgement.

Abnormalities in serum chemistries:

(13

(2)
(3)
(4)

Clinical judgement with view toward what consequences might be if
examinee sent to sea;

BUN >30 - consider immediate follow-up.
Creatinine > 2.0 - immediate follow-up (especially if both elevate).

Glucose abnormality - consider immediate follow-up if > 120 mg/dl
(1f known that subject has been fasting).

Liver function elevations:

(1)

(¢)

Consider immediate follow-up if three or more liver function tests
elevated (elevated = 10X > normal high range).

[f two or fewer tests are elevated, careful clinical review needed -
if nonthreatening reason for elevations found, consider repeat
follow-up in three months and allow to work if no contradictions.

If rising values in three months, immediate follow-up should be:
considered.
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TABLE 9. RECOMMENDED PROCEDURES FOR FOLLOW-UP OF ABNORMAL LABORATORY RESULTS

Cateqory 1 - Asymptomatic Individual, Normal Exam, No Known Overexposures
(1) Confirm abnormal results with repeat tests.

(2) Careful clinical evaluation and consideration of immediate follow-up
prior to return to work. ‘

Cateqory 2 - Asymptomatic Individual, Normal Exam, History of Exposure

(1) Confirm abnormal results with repeat tests.

(2) Give particular attention to target organs; consider application of
target organ specific protocol.

(3) Consider industrial hygiene consultation.

(4) Careful clinical evaluation and consideration of immediate follow-up
prior to return to work. : .

Cateqory 3 - Symptomatic Individual with Abnormal Lab Test(s)
(1) Confirm abnormal results with repeat tests.
(2) Follow-up symptoms.
(3) Seek additional medical information.
(4) Consider industrial hygiene consultation if history of potential
exposures or known overexposures to toxin known to affect target
organ system associated with symptoms or abnormal lab test.

(5) Careful clinical evaluation and follow-up prior to. return to work.

Cateqgory 4 - Pre-employment or Pre-placement Examinee with Abnormal Lab Test

(1) Stress evaluation of pre-existing conditions which could be
exacerbated by toxic chemical exposures.

(2) Repeat abnormal test(s) to confirm resuits.
(3) If abnormal test is confirmed, focus on target organ system(s).
(4) Seek additional medical information.

(5) Oefer disposition until clinical status 1s resolved.
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111.3.4 Reference Materials for Physicians

Because the focus of the marine medical monitoring program is
health effects associated with occupational exposures to toxic chemica’s, the
occupaticna’ physicians performing medical examinations should have available
adequate reference materials on toxic substances found in the marine
environment. The following reference materials are recommended:

(1) Occupational Diseases: A guide to Their Recommendation,
published by NIOSH (25]. ‘

(2) 1984 Emergency Response Guidebook, published by the U.S.
Department of Transportation [26].

(3) Hazardous Materials Injuries: Handbook for Pre-Hospital
Care, published by Bradford Communications Corporation

(27].

(4) Biochemical and Medical Information for Marine Hazardous
Substances, prepared by SwRI for the U.S. Coast Guard
[4]. .

(5) NIOSH/OSHA Pocket Guide to Chemical Hazards, published by
the National Institute for Occupational Safety and Healty

[28].

(6) Chemical Data Guide for Bulk Shipment by Nater,'published
by the U.S. Coast Guard [13].

(7) A Marine Hazardous Substance Data System, prepared by
SwRI for the U.S. Coast Guard [3].

I11.4 MMMP Auxiliary Support Systems

As mentioned in Section I1.1 a number of auxiliary systems which are
available to provide support to the medical monitoring program are briefly
discussed in this section. E£ach of these systems has been documented more ‘
thoroughly in separate volumes of this report, in abpendices to this report,'

or in referenced materials.

[11.4.1 Hazardous Substances Data System (HSDS)

A data system has been developed to maintain and process a
large set of data on 699 marine hazardous substances. The data system,
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labeled HSODS, has been programﬁed to provide access to 22 types of information
maintained for each substance. The types of information contained in the HSDS
are listed in Table 10. The HSDS is programmed to provide accesss to any
subset of the characteristics data which the user requires and 1ist out this
information for any specified subset of substances. As an example, the
following information could be requested: TLV-TWA, STEL, and IOLH for all
substances regulated under Subchapter 0.

The HSDS has been designed so that the data can easily be
updated as new information becomes available. The program can handle as many
as 800 substances as it is currently configured, and it can easily be
reconfigured to handle as many as may be desired. Output from the HSDS fis
labeled with the date of the listing on each page of output so that the status
of the data associated with specific revisions is clearly indicated.

The HSDS, including listings of the data currently contained,
is documented in Volume II (3] of this report. That document is intended to
provide a stand-alone ready reference of health and safety related information
on marine hazardous substances. A copy of the document or listings of output

. from the HSDS should be available to medical and safety offices which oversee

the health and safety of marine hazardous chemical workers.

I11.4.2 Biochemical and Medical Information

, A set of biochemical and medical information for 179 hazardous
substances found in the marine environment is presented in Volume III {4] of
this report. The hazardou; substances include certain toxic substances
encountered in marine maintenance activities and certain bulk liquid cargos
which are known to present a toxic hazard in the workplace. The bulk liquid
cargo substances for which data are presented are those substances requlated
under Title 46 of the Code of Federal Regulations, Subchapter D and/or
Subchapter 0, that the American Conference of Govermmental Industrial
Hygienists (ACGIH) has assigned a threshold limit value for occupational
exposures. As such, they are a subset of the hazardous substances covered by
the HSDS and documented in Volume II [3].
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19,

20.

21.

22.

e — e

TABLE 10. LISTING OF THE TYPES OF INFORMATION MAINTAINED FOR
MARINE HAZAROOUS SUBSTANCES IN THE HSOS

Chemical name of the hazardous substance
Chemical Hazards kesponse Information System (CHRIS) Code
Indication of 46CFR Subctapter which regulates substance (0 or D)

Potential contribution to overall exposure by the cutaneous route (skin)

~ Time Weighted Average Threshold Limit Value (TLV-THA)

Short Term Exposure Limit (STEL)

Immediately bangerous to Life or Health (IDLH) Concentration
Odor Threshold

Concentration at Saturation (vapor pressure)

Respiratory Hazaqulndex |

Toxicity Priority Class Codg

Carcinogenicity Reference per ACGIH

NFPA Health Hazard Classification and NAS Health Hazard Rating
Secondary Product (if any)

Chemical Abstracts Service (CAS} Registry Number

00T Emergency Respbnse Guide Number

Availability of Biochemical and Medical Data Sheet (in Vol. III)

Availability of NIOSH/OSHA Occupational Health Guideiines for Chemical
Hazards

Availability of Biological Monitoring Methods (in Appendix D)
Availability of Qualitative Detector Tube
Availability of quantitative Detector Tube

Availability of Threshold Limit Value Detector Tube
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For each substance, selected biochemical and medical’
information are presented on & one page data sheet. The format of the data
sheet is presented in Table 11. As can be obsersed from the table, the types
of information include occupational exposure limits and classification
regarding carcinogenicity, A; or Ay, as defined by the ACGIH. A; substances
are substances associated with industrial processes that are recognized to
have carcinogenic or cocarcinogenic potential; A2 substances are industrial
substances that are suspected of carcinogenic pctential for man. Other
1uportaht biochemical and medical characteristics associated with exposures to
a substance are also provided in the data sheet:

(1) Route of entry or exposure,
(2) .Target organs and/or organ related symptoms,
(3) Acute and chronic effects of exposure,

(4) Biological fate and/or metabolites resulting from
exposure, .

(5) Medical monitoring and/or spec1f1c laboratory tests which
should be considered.

(6) Synergism or antagonism associated with exposures,

(7) Carcinogenicity and mutagenicity}

The purpose of Yolume Il is to provide to medical personnel
reference for certain b1ochem1cal and medical information which are not
readily available from other sources. The material safety data sheets (MSOS)
that accompany the transport of hazardous substances do not cover the data
provided in the Volume ]l data sheets. Other available sources which do
contain some or most of the data provided here are much more detailed and,
therefore, more cumbersome than the one page format in Volume II1. The'Volume
I11 data sheets should be available to medical personnel whe ove}see the
health of marine hazardous chemical workers.
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TABLE 11. FORMAT FOR BIOCHEMICAL AND MEDICAL INFORMATION

N\GENT(CAS#): DOT EMERGENCY RESPONSE GUIDE: #
SYNOV'YMS:
ACGIH. EXPOSURE LIMITS: TWA  PPM:. HG/H3: Ay or Aj:

ROUTE OF ENTRY/EXPOSURE:
TARGET ORGAN OR SYMPTOM:

EFFECTS OF EXPOSURE:
acute, accidental:

chronic:
BIOL. FATE/METABOLITES:

MEDICAL MONITORING;
(Laboratory)

SYNERGISM OR ANTACONISM:

CARCINOGENCITY: Yes No
human:
animal:
MUTAGENICITY: human:
mamma | :
Microbe:

PERSONAL PROTECTIVE EQUIPMENT:

REFERENCES:  NIOSH Occupational Diseases (1977)
ACGIH TLV Booklet (1983-84)
ACGIH Documentation of TLVs (1981/82)
DOT P 5800.3 (1984)
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111.4.3 Industrial Hyqgiene

The occupational safety and health program designed in this
study for the marine hazardous worker involves not only medical monitoring of
adverse health effects in the worker populations which may be due to occvna-
tional exposures but also an active industrial hygiene program to provide
preventive measures to avoid adverse chemical exposures. Guidelines for such
an industrial hygiene prcgram for workers exposed to hazardous chemicals in
the marine transportation industry are provided in Appendix C of this report.

The {industrial hygiene program is designed to prevent adverse
chemical expsoures and to avoid other safety problems by training workers to
utilize appropriate safety equipment and to follow designated safe work
practices. The program accomplishes this by providing audits of compliance
with safety protocols, by monitof1ng ievels of toxic chemicals in the
workplace, and by design of enviromnmental controls and work practices. In
Appendix C, discussion of the program is divided into five major topics:

(1) Recognition and evaluation of exposure hazards,
(2) Control of exposures,

(3) Training program,

(4) Audit surveys to evalulate exposure control, and
(5) Personnel and laboratory support.

The information resuiting from a properly designed indusirial
hygiene program has a number of uses. Among these are determination of
compliance with standards aﬁd regulations, determination of potential
workplace health problems 50 as to allow preventive measures to be introduced,
and determination of worker-specific information such as personal exposure
concentrations.

|

Certain types of information resulting from industrial hygiene
serve as important inputs to the medical monitoring program. These include:

(1) Results of IH surveys which indicate workplace conditions
and exposure concentrations for specific employees or for
specific work scenarios,
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(2) Records of entry into confined spaces with identification
of specific employees and description of the conditions
during entry and concentrations of chemical substances

measured. :

(3} Reports of incidents or accidents involving known or
suspected overexposures with identification of specific

employees and exposure conditions.

The medical monitoring program is designed to receive these
inputs from a complementary industrial hygiene program. [t is particularly
important that industrial hygiene information on specific individuals be
routinely placed in the medical file for that individual. This information’
should include: personal exposure concentration, results of biological
sampling, records of entry into confined spaces, and records of‘incidgnts of

'known or suspected overexposure.

I11.4.4 Biological Monitoring

To evaluate internal daose, monitoring of the concentration of
substances 1n biological medfa (urine, and exhaled air) and the concentration
of biotransformation products (metabolites) in these biological media should
be considered as one element of & marine occupaticnal safety and health
program. The main objectives of such biological monitoring are to insure that.
the current or past exposure of workers is safe and to detect potential
excessive exposure before the occurrence of clinically detectable adverse
health effects. Because these biological parameters are more directly related
to the potential for aaverse health effects than any environmental
measurement, they may offer a better estimate of risk.

To augment environmental monitoring, biological monitoring of
exposed or potentially exposed workers should be considered for the following

exposure circumstances:

1. In response to known or supected acute overexposure to a
specific mixture or single substance during an unplanned,
_ unexpected 'ncident or accident;
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2. To determine whether or not protective gear worn in
extremely hazardous enviromments adequately protects the
worker from absorption of excessive internal dose through
respiratory or dermal routes during activities in
response to an accident, or during routine, extremely
hazardous operations;

3. To augment routine envirormental measurements during
industrial hygiene audits of marine operations involving
extremely toxic substances such as carcinogens in work
scenarious with high po:ential exposure hazard.

‘ When operating. in the marine envirorment on a vessel or marire |
terminal, the use of invasive biological sampiing methods such as venipuncture
is not recommended for routine operations. Non-invasive methods which require
minimal training of both worker and staff and which <~ffer no inherent risk to
the worker are more appropriate for the marine envirorment. The primary non-
invasive sampling media are urine and exhaled air,

Guidelines for biological monitoring are presented in Appendix
D. The number of marine hazardous substances for which biclogical monitoring
methods are available is somewhat 1imited: 26 substances of which seven are
‘Class 1 or Class 2 substances. The avajlability of pertinent data is rapidly
changing and it is expected that the number of substances with biological
monitoring methods will significantly increase over the next few years.

Industrial hygiene should consider biological monitoring of
extremely hazardous substances (Class | and Class 2 substances) to augment
environmental monitoring.

I11.4.5 Potential Exposures

[t s not practical to obtain personal exposure measurements
for all work activities which involve potential for exposure to marine
hazardous substances. However, there is a real need for information which
relates to exposures, particularly exposures to Class 1l or Class 2 marine
hazardous substances. To address this issue, two methods have been developed
in this study to collect potential exposures information for marine hazardous
chemical workers. The first is a self-maintained record of potential
exposhres which is applicable to Coast Guard personnel. The second is an
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indirect method for estimating potential exposuresguhich is applicable to
tankship personnel. Though the indirect method waé developed specifically for
application to tankship personnel, the concept is ipplicable 10 harge opera-
tions, depending only on the availability of records, as will be discussed.

The indirect method has the advant#gc over the self-maintained
~record in that it is based on verifiable records. }Houever. use of a self-
maintained potential exposure log should be considered as an alternative which
may have applicability in the marine industry. Thé decision to apply one or
the other of these methods to collect potential exéosure information on
employees must be made by the medical and safety oﬁfice of a given company.

Self-Maintained Record. Methods fdr a self-maintained record
of potential exposures applicable to Coast Guard pérsonnel are‘described in
Appendix E of this report. The method is designedgfor field persannel of the
Usce pérforming marine inspection, pollution respc%se, and pollytion preven-
tion activities who routinely encounter a potentia! for exposures to hazardous

chemical during normal worx activities. For each jobvactivity involving
potential exposure to Class 1 or Class 2 substance% or other designated
chemicals, a set of information will be self-recor&ed using a specially
designed form. This information will include:

(1) Date and time of job activity|

(2) Location of the job activity,

(3) OQOescription of the operations?going on during the
potential exposure, i

4) Job activity of the individual worker recording the
information, |

(5) Identification of the chemical substance,

|
(6) Ouration of the potential expésure activity, and
» ~ |

(7) Protective equipment utilized| if any.

|
The self-maintained log of potenti§1 exposures will be
collected at intervals and reviewed by supervisoryfstaff for completeness and
accuracy. A data file will be established for each individual and the
i
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potential exposures information will be processed at intervals to produce a
summary file., From the data in the summary file for each individual, a
1isting will be compiled for inclusion in the medical file for the individual.

The listing would include:

(1) Employee identification (name and identification number)
(2) Title

(3) Period,covéfed . .

(4) Potential exposure (substance, frequency, total duration)

Indirect Method. An indirect method for estimating exposur"es‘
of tanker véssel personnel to bulk iiquid cargos is described in Appendix F of
this repoft. The approach is to design'an information system which uses
existing records as input that produces potential exposure information on
individuals as output.

Two types of records are used for estimat1n§ potential
expoéures: i) records 6f personnel assigned to a vessel and 2) records of
cargo‘1oaded. For each vessel, a roster is maintained which documents a
1isting of all personnel assigned to the vessel. The roster identifies each
person by name and title. The title provides information as to the rank of
the individual as well as the type of work to which the individual is
assigned. Whenever there is a change of personnel assigned to the vessel, the
roster is updated so that a current and correct roster is maintained. Copies
of the roster are maintained aboard the vesscl at all times and a copy is
forwarded to the office of the shipping company whenever there is a change in

“the ship's personnel.

Each time a vessel loads or discharges cargo, 'a set of
information is duly'entered into the ship's record. Included in this record
are the types and quantities of cargos transferred. Eor each port or terminal
visited by the vessel, a report is prepared which documents the types of
quantities for all such cargo transfers. A copy of the port or terminal
activities report is maintained aboard the vessel and is reqularly forwarded
to the shipping company offices for processing and maintenance in the
company's record files. Information on the record of cargos loaded and the
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roster of ship's personnel will be input to a data sanagement system (DMS).
For each individual designated as occupationally exposed for medical
monitoring purposes, a file will be established and data for all g0
loadings of Class 1 and Class 2 substances and/or other designated chemicals
will be added to that file, sequentially, by date of loading.

At specified intervals, the records for each individual will
be reduced to a single entry for each different cargo type. The summary data
will include the frequency (number of separate loadings of the cargo type) and
the total quantity (tonnage) involved. (he time period covered in the
summarized data wiil also be retained in the summary file for the individual.

From the data in the summary file for each individual, a
1{sting will be compiled for inclusion in the medical file for the
individual. The listing will include:

(1) Worker identification (Name and Identification No.)
(2) Title ‘

(3) Period covered

(4) Cargos loaded (substance, frequency, total tonnage)

It should be noted that this method depends salely on
information which a]ready‘exists and requires no additioﬁal data collection. .
Existing records would be input to a data management sysfem and machine
~rocessed to produce the desired output. Though it would require a gcod deal
of machine processing, the method should not require a monumental effort to
implement. It should be feasible for implementation in any industry where
personnel records can be used to determine the assigmment of a given tankerman
to a specific tanker vessel on a given day, and where cargo activity records
are available which can be used to identify the cargos loaded on each tanker
vessel on a given day.

The method presented in Appendix f was specifically developed
for appiication to tanker vessel operations. The basic method is applicabie
to barge operations where personnel assignment records are available that can
be used to determine the assigmment of a given tankerman to a specific barge
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on a given day and where cargo activity records are available to identify the
cargos loaded on the barge, by date of loading. Given the availability of
these records, the method described in Appendix F could be modified to compile
summary potentiél exposure data for barge tankermen.

111.4.6 Sentinel Health Events (Occupational)

The U.S. Coast Guard has incorporated the use of sentinel
health events in the overall health surviellance scheme of its Occupational
Medical Monitoring program (OMMP). :

A Sentinel Health Event (SHE) is a preventable disease,
disability, or untimely death whose occurence serves as a warning signal that
the quality of preventive and/or therapeutic medical care may need to be
improved. A SHE (Occupational) is a disease, disability, or untimely death
which is occupationally related and whose occurence may: 1) provide the
impetus for epidemiclogic or 1ndustfial hygiene studies; or 2) serve as a
warning signal that materials substitution, engineering control, personal
protection, or medical care may be required.

" A descriptive article on SHE(Q) published by NIOSH .in the
American Journal of Public Health [29] preéented a basic list of 50 sentinel
events. The Coast Guard has exbanded this basic list of 50 sentinel events to
a total of 108 sentinel events for surveillance of occupational diseases of
Coast Guard personnel [30]. The expanded SHE(Q) has been implemented in the
Coast guard's compu 2rized occupational health surveillance information system

known as Coast Guard Occupational Health Information System (CGOHMIS).

The American Medical Association's Current Medical Information
and Terminology (CMIT) [24] has been usad by the Coast Guard in identification
description, clinical recording, and reporting of occupational disease
conditions and their method of diagnosis. tach SHE(O) in the expanded Coast
Guard system has a characteristic CMIT definition and a unique identification
number for computer application. By computerizing appropriate portions of the
CMIT definition for each sentinel event, a fast and reliable check can be made
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to see if a pattern of abrormal health exists which would not ctherwise be
apparent without an evaluation of the full medical record.

Application of the SHE(Q) surveillance does not provide
adequate information for the occupational physician to make a decision on
presumptive association between a computer generated sentinel health event
report, and an actual occupational disease process in an individual. Rather,
the report generated by this approach provides a first level screen which, due
to extreme sensitivity, will have false positives. Nevertheless, the
occupational physician can use this type of report to determine which
emplcyees' full records warrant a more thorough analysis.

Because the data management system cbnceptually designed to

support the marine medical monitoring program incorporates the Coast Guard's
CGOHMIS system, the SHE(Q) method will be available for surveillance of
occupational diseases in the MMMP.

111.4.7 Data Managesent Systewm

A conceptual design for a data management system (DMS) to
provide a record of the data generated by the marine occupational safety and
health program (MOSHP), including medical monitoring and industrial hygiene,
and to provide a means of rapid access to data files for specific information
for data summaries is describry in Appendix G of this report. The approach is
based on use of microcomput.rs to interface with the CGOHMIS [31] database
management system curr~nrziy being implemented by the U.S. Coast Guard Office
of Health Services. The CGOHMIS is itself an adaptation of the Flow Il Gemini
system developed by Flow General, Inc., and is operated by the Coast Guard
through a time sharing arrangement. The capabilities of CGOHMIS will be
extended for two separate applications: one for U.S. Ccast Guard operations
and a second one for application to the marine industry.

It must be noted that the Coast Guard has developed the

CGOHMIS database managemert system faor internal Coast Guard use only. The
system is not available to the general maritime industry through the Coast
Guard and there are no plans to make it available. [f an industry group wants
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|
|
to utilize the modeied CGOHMIS system via a microcomputer interface, it would
be necessary that L time sharing arrangement be made with Flow General, Inc.
or a licensed operhtor of the Flow II Gemini database management system. The
software developed| for the MOSHP OMS and the modified CGOHMIS software could
then be available to any industry group through such a time sharing

arrangement.

Input data for the OMS will be collected by use of the 15 data
forms listed in Tabie 12. A cbpy of each of thesa data forms is présented in
Appendix G. OMS D%ta Forms 1-9 are standard data forms currently used by the
USCG Office of Heallth Services as input for the Coast Guard Occupational
Health Management Information System (CGOHMIS). OMS Data forms 10-15 have
been specially desiigned to provide input for the MOSHP OMS.

Implementation of the MOSHP by an industrial user group would
require evaluatio:rof the applicability of the information on OMS Forms 1-15
for the specific user and preparation of a set of user-specific data forms.
[t is anticipated %hat the user specific data forms would identify the user
group on each of tpe forms with minimal revisions to the data format so as not

to require revision of the user-friendly data entry mode of the MOSHP DMS.

Output from the OMS will provide information to support the
administration ofrthe medical monitoriong and industrial hygiene programs and
will produce mediqal support information for the physicans performing medical
examinations. The CGOHMIS, on which the OMS is based, produces a medical
report which coveés medical and occupational history. Specifically covered in
the medicail reporﬁ are personal health history, work history, physiological '
results, audiometﬁy results, electrocardiogram results, and laboratory
results. Data are presented €or the most recént examination and for each of
the three precediﬁg‘examinations so that outstanding changes or trends may be
observed. In addition, an evaluation report is prepared which provides a
summary of resu1t§ outside reference ranges. These medical and work history
reports will be 1+c1uded in the MOSHP medical support information provided to

the occupational physicians.
|
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TABLE 12. DOMS DATA FORMS

OMS Standard
form No. Form Nc. Description
1 SF 93 Report of Medical History
2 SF 507 Clinical Record: Continuation of SF93 for OMMP
3 (CG 5197 Occupational History
4 SF 88 Report of Medical Examination
5 SF 507 Clinical Record: Continuation of SF 88 for OMMP ‘
6 SF 507 Clinical Record: Report on OMMP Periodic Examination
7 DD 2215 Reference Audiogram (Baseline Exam)
8 00 2216 Hearing Conservation Data (Follow-up Exams)
9 CGHQ 5386 Industrial Hygiene Workplace Monitoring Form
10 - Potential Exposure Log (for individual workers)
11 -- Record of Cargos Loaded
12 - Record of Ship's Personnel
13 -- Incident Report Form
14 — Confined space Ertry Permit
15 -- Request for Industrial Hygiene Data

At present CGOHMIS does not cover exposure history. The OMS
will be developed to process data from DMS Forms 9-14 listed in Table 12 to
produce an exposure history which includes potential exposures, confined space
entries, and unusual‘expcsure epic des. Any personal dosimetry an file for
the individual will also be included. This exposure history information will
also be included in the MOSHP medicai support information provided to the

occupational physicians.

[f the physician should desire additional information from the
industrial hygiene files, DMS Form 15 listed in Table 12 wil) be used to
request industrial hygiene data from the files for a specific marine hazardous
substance or substances and a given work scenario. An industrial hygiene
report will then be prepared from the data on file and forwarded to the

physician.

I11.5 Applications

A flow chart which depicts the sequence of events in the MMMP is
presented in Appendix H. The flow chart begins with establishment of an
occupational safety and health medical monitoring staff and proceeds through
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the scheduling and performance of medical examinations to the informing of the
employee of examination results.

The MMMP is designed to be applied by any organization employing marine
hazardous chemical workers. Implementation will require specific application
of the various facets of the program as appropriate for the given
organization: U.S. Coast Guard, shipping company, barge and towing company, or
marine union. In general, the major activities will involve:

(1)

(2)
- (3)

(4)
(5)

(6)

(7)

(9)

(1C)

(11)

Commitment by the organization to improvement of marine hazardous
chemical worker safety and health,

Establishment of a medical monitoring program staff,

Establishment of an industrial hygiene program to complement
medical monitoring,

Determination of %he marine hazardous substances which must b2
considered in medical monitoring,

Designation of the worker populations who are occupationally
exposed and must be enrolled in medical monitoring, :

Establishment of a specific medical monitoring plan including
scheduling of examinations and specification of examination
protocol and guidelines, '

Selection of occupational physician support to perform medical
examinations,

Provision of instructions and support materials to occupational
physicians including hazardous substances data, biochemical and
medical information of examination protocol and quidelines,
medical support information, and specification of standard forms
for collection of medical information (DMS Forms 1-8),

Establishment of procedures to collact potential exposures
information on all personnel enrollad in the medical monitoring

‘program with use of OMS Form 10 or with OMS Forms 11 and 12,

Establishment of a data management system to store and process
medical and industrial hygiene records and to schedule medical
examinations,

Schedule medical examinations and inform personne’; speci#y

requirements for fasting and abstention from alcohol for blood and
urine tests,
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(12) Prepare medical support information for physicians including
medical and work history records and exposure history including
potential exposures, confined space entries, unusual exposure
episodes, and any personal dosimetry on file,

(13) Occupational physicians conduct medical examinations per MMMP
protocol and guidelines with use of DMS standard forms,

(14) Respond to physician request for industrial hygiene data (DMS Form
15) as required,

(15) Receive medical data from physicians on OMS standard forms,
(16) Decide employee disposition and inform employee of reshlts.
(17) Input pertinent information into DMS,

(18) Revise procedures as required,

(19) Continue scheduling and performance of medical examinations.
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1.

IV. CONCLUSIONS

A medical monitoring program is needed to assist in improving the
health and safety of the marine hazardous chemical worker.

The medical monitoring program for the marine hazardous ch2mical worker
must provide a method which will adequateily screen for adverse health
effects of occupational exposures to noise and toxic chemical

substances.

A complementary industrial hygiene program that provides preventive
measures to avoid adverse occupational exposures is essential to marine
safety and health; medical monitoring, alone, is insufficient.

To augment environmental monitoring, biological monitoring bf‘exposed
or potentially exposed workers is applicable in a limited number of
exposure circumstances‘and should be included .in a comprehensive
industrial hygiene program.

Information on exposures and potential exposures, made available to the
physician performing a medici) examination, is essential in diagnosing
health effects potentially related to occupational exposures.

There s need for a systematic record of potential exposures for marine
personnel who routinely encounter potential for exposure to toxic

chemical substances.

There is need for centralized medical records to support the medical
care of merchant mariners. At present, there is none, and this
¢ircumstance impedes the provision of adequate medical care.
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3.

V. RECOMMENDATIONS

Class 1 and Class 2 marine hazardous substances are the minimum set of
substances important to medical monitoring and should serve as a
baseline for any specific marine medical monitoring application.

The operator of a specific marine medical monitoring program should
also consider the inclusion of additional substances from other classes
in the set of substances important to medical monitoring, as deemed
appropriate for the specific operational setting.

Exposure or potential for exposure to Class 1, Class 2, and/or other
designated marine hazardous substances should be used as a basis for
enroliment of personnel in a marine medical monitoring program.

Measured exposures to designated marine hazardous substances should be
considered an occupational exposure for medical manitoring purposes if
the concentration of the toxic substance(s) equals or exceeds 50% of
the TLV-TWA of the substance or mixture of substances.

On the basis of exposure or potential for exposure, certain job titles;
work assignments, or work scenarios should be categorically designated
as occupationally exposed for medical monitoring purposes. All
personnel engaged in such activities should be enrolled in a medical
monitoring program.

Because a safe level of exposure to carcinogenic substances cannot be
defined, the objective should be to reduce exposures to the lowest
possible level for Class 1 marine hazardous substances.

Marine workers should be made aware that Class 1 marine hazardous

substances can cause cancer and that the effect of exposure to these
substances may not occur until many years after exposure.
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10.

11.

12.

13.

14.

15,

For all personnel enrolled in the,marine medical monitoring program, a
potential exposures log should be maintained to racord potential
exposures to Class 1 and Class 2 marine hazardous substances and the
log should be included in the medical record file of the individual.

Medical support data should be prepared and provided to occupational
physicians prior to the medical examination which includes record of
potential exposures, unu;ua] exposure episodes, and personal dosimetry
on file. '

An industrial hygiene workup should be availabﬁe to the physician, on
requast, which provides a summary of data on file for measured
concentrations of a giveﬁ marine hazardous substance in specified work
scenarios. '

Biological monitoring methods should be developed for-all Class 1
s:bstances. ‘

CGOHMIS should be upgradec to include a potential exposure log in the
medical record file.

CGOHMIS should be upgraded to allow occupational physicans to request
an industrial hygiene workup for specific marine hazardous substances
and specific work scenarios. '

Because additional chem1cals are continually being added to those
requlated in marine commerce and new. health data on chemicails

previously classified can result in a need for change of previous
classification, the HSDS should be expanded and maintained with current
information as it becomes available.

Biochemical and medical data sheets should be developed for additional
marine hazardous substances as data become avaijlable.

64



16.

17.

HSDS output and biochemical and medical data sheets should be made
available to all occupational physicians who perform medical
examinations on marine hazardous chemical workers. '

Becuuse a centralized medical records system for merchant mariners is
needed which the Coast guard is not in a position to directly provide,
the Coast Guard should use every opportunity to actively encourage and
support the provision of some form of central medical record file for
seamen, perhaps through existing marine Jrganizations or associations.
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Medical
Abbreviation

8P

B-reader

BUN
CsC
EXG
tTOH
FEF 25-75

FEV-1
FvC

GGT
Het
Hgb
HPF
hx

Ive
LAT
LDH

PA

pH

RBC

GLOSSARY OF MEDICAL ABBREVIATIONS

Description
Blood pressure

Person qualified to interpret radiographs for asbestosis,
silicosis, and other lung disorders

Blood, urea, nitrogen analysis
Complete blaod count
Electrocardiogram

Ethyl alcohol

Forced Expiratory Flow; the rate of flow from the point of 25%
to the point of 75% of the expired volume

Forced Expiratory Volume - the volume of air expired in one
second ‘ C

Forced Vital Capacity - the largest volume of forcibly expired
air following a maximum inspiration

Gamma glutamyl transferase

Hematocrit

Hemogiobin

High power field microscopic examination
history of

Intravenous pyelogram

Lateral view

Lactate dehydrogehase

Pulse

Posterior - anterior view

Deqgree of acidity or alkalinity as indicated by a measure of
the hydrogen ion concentration

Respiration rate

Red blood count
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SGPT
SMAC-12

TIBC
us/A
W8C

GLOSSARY OF MEDICAL ABBREVIATIONS (cont'd.)

Serum glutamic - oxaloacetic transaminase

Serum glutamic - pyruvic transaminase

Blood chemistry profile for 12 specific parameters
Temperature

Total {ron binding capacity

Urinalysis

White blood count
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MARINE HAZARDOUS SUBSTANCES

This appendix contains a listing of marine hazardous substances for
consideration in medical monitoring design. The 1isting is alphabetical, by
chemical name, and contains three types of substances:

(1) Bulk ligquid cargo substances reﬁulated under 46CFR Subchapter O,
(2) Bulk liquid cargo substances fegulated under 46CFR Subchapter 0, and
(3) Non-cargo toxic substances encountered in the marine environment.

Three columns of information are provided in the listing: the chemical
" name, the‘CHRiS Code used in the U. S. Coast Guard Chemical Hazards Response
Information System, and indication of the CFR designation of 0 for cargo
substances requlated under 46CFR Subchapter 0, and D for cargo substances
requlated under 46CFR Subchapter D. Non-cargo substances are indicated by
blanks in both the CHRIS Code column and the CFR colunn; | :
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20-DEC~-B85
CHEMICAL NAME CHRIS CFR
CODE
ACETALDEHYDE AAD
ACETIC ACID AAC
ACETIC ANHYDRIDE ACA
ACETUNE ACT
ACETONE CYANQOHYDRIM ACY
ACETONITRILE ATN
ACETOPHENONE ACP
ACETYL TRIBUTYL CITRATE
ACRYLAMIDE (30% OR LESS) AAM
ACRYLIC ACID ACR
ACRYLONITRILE ACN
ADIPONITRILE ADN

ALCOHOLS (MIXED)

ALKENYL SUCCINIC ACID

ALKENYLGUCCINIC ANHYDR IDE
ALKYLBENZENESULFONIC ACIDS ABS
N-AL KYL PHTHALATES

ALKYL SUCCINNATE FORMALDEHYDE HYDROXY AM

QUUUUUNO00C00OVLOoODVUVODOOOVYDOLBODOO

ALL YL ALCOHOL ALA
ALLYL CHLORIDE ALC
2- (2-AMINOETHOXY ) ETHANOL AEX
AMINOE THYLE THANQLAMINE AEE
N-AMINOETHYLP IPERAZ INE AEP
AMMONIA, ANHYDROUS AMA
AMMONIUM HYDROXIDE, 20 PERCENT AQ. AMH
N—AMYL ACETATE AL
N-AMYL ALCOHCL AAN
AMYL ENE
N—AMYL METHYL KETONE AP
AMYL TALLATE
ANIL INE ANL
ASBESTOS~--AMOSITE
ASBESTOS--CHRYSOTILE
ASBESTOS-~CROC IDOLITE
ASBESTOS--0THER ’
ASPHALT ASP D
ASPHALT BLENDING STOCKS: ROOFERS FLUX ARF D
ASPHALT BLENDING STOCKS: STRAIOHT RUN RE ASR D
BEHENYL AL COMOL D
BENZENE ‘ BNZ O
BENZENE HYDROCARBON MIX (> OR = 10X BEN) BHE O
BENZENE MYDROCARBON MIX (WITH ACETYLENE) BHA O
BENZENESULFONYL CHLORIDE BSC O
BENZENE, TOLUENE. XYLENE MIXTURE BTX O
BENZYL ALCOHOL BAL. D
BENZYL CHLORIDE BCL Q
BERYLL TUM
BICYCLIC TERPENEL POLYAMINE AMIDE SALT D
BISPHENOL A DIGLYCIDYL ETHER BCE D
BUTADIENE (1,3 BUTADIENE) ' BD1 0
Q i

BUTADIENE, BUTYLENE MIX WITH ACETYLENES BBM
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2G-0EC-8S
CHEMICAL NaE

BUTANE

N-BUTYL AC:IT
SEC-BUTYL =
ISO-BUTYL AJ

ATE
ETATE
RYLATE

BUTYL ACRYLATE (INM; (ISO. N, AND MIXES)

N=-BUTYL ACH ¢
N-BUTYL AL._{
SEC-BUTYL AL
TERT-RBUTYL 4
BUTYLAMINE ¢

N-BUTYLAMI S

SEC-BUTYLA

(LATE

THOL

LCOHOL
\LCOHOL

ALL I[SOMERS)

NE

. TERT-BUTYL&AITINE

BUTYLBENZYL
BUTYLENE

BUTYLENE G:._+
1, 2 ‘BUTYLENH
BUTYLENE Pud
N-BUTYL ET=4
BUTYL HEPT
ISO-BUTYL MY
N-3UTYL METH

PHTHAL ATE

coLu

- OXIDE
YGLYCOL

R

KETONE
THACRYLATE
ACRYLATE

BUTYL METHYL KETONE
BUTYL STEARATE '
BUTYL TOLUENE (P-TERT)
IS0 -BUTYRALDEHYDE

BUTYRALDEHYTE (ISO, N. AND MIXTURES)

N-BUTYRALDEHYDE
GAMMA-BUTYROLAC TONE
CALMIUM J

CALCIUM ALWYLPHENATE

CALCIUM ALLYL SALICYLATE

CALCIUM AMING NONYL PHENOULATE

CALC IUM CAREBOXYLATE
CAMPHOR ;

CAMPHOR (01i:))
CAPROLACTA™ | (SOLUTICN)
CARBALIC OIU (PHENOL)
CARBON BLACK BASE

CARBON DISULFIDE

CARBON MONG A IDE

CARBON TETRACHLORIDE
CAUSTIC POTASH SOLUTION
CAUSTIC SODA SOLUTION
CETYL ALCOHAL
CETYL-EICOSYL METHACRYLATE
CETYL STEARYL ALCOMOL

CHEMICAL WASTES (CHLDOR HCARBONS & CAUST)

CHLOR INE

CHLOROACETIC ACID SOLUTION (BOX OR LESS)

CHLOROBENZENE
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CHRIS CFR
CoDE

BUT
BCN
BTA
BAI
BAR
BTC
BAN
BAS
BAT
BTY
BamM
BTL
BUA
BPH
BTN

BTO
BTE

BMI
BMN

BAD
BAE
BTR
BLA

CAK

CPQO
CcPO
CcLs
CBOQ

CBB

CBT
CPS
css

CEM
CWC
cLX
CHM
CRB

DOoO00QUVUOUTOO0O Ovovvoooooo DO0Co0UDUVOOLDOCLUODODOODDLOGCGOUOD
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20~-DEC-8B5
CHEMICAL NaAME CHRIS CFR
CODE
- CHLOROFORM CRF 0
CHLOROMYDR IS (CRUDE) CHD @
CHLOROPRENE ‘ CRP O
2-CHLORGPROPIONIC ACID CLA (v}
3~-CHLOROPROP IONIC ACID : cLpP 0
22— AND 3-CHLOROPROPIUONIC ACID MIXTURE cPM o
CHLOROSULFUNIC ACID CSA g
CHLOROTOLUENE (O, M, P, AND MIXTURES) CHI 0
‘M=-CHL_LOROTOLUENE ‘ cT™M O
O~-CHLOROTOLUENE CTG O
P-CHLOROTOLUENE CRN (8]
CHROMIUM (VI)
CLEANING SPIRIT (UNLEADED) )
CREOSOTE ccWw 0O
M~-CRESOL CRU 0
O~-CRESOL csu 0
P-CRESOL : cso o
CRESOLS : CRS 0
CRESYLATE SFENT CAUSTIC cse 4]
CROTONALDEHYDE o CcTA 0
CUMENE cum D
CYCLOME XANE CHX D
CYCLOHEXANOL CHN D
CYCLOHE XANCNE CCH o
CYCLOMHE X YLAMINE : CHA 0
CYCLOPENTADIENE POLYMERS D
P-CYMENE cetP D
N-DECALDEMYUE DAL D
DECANE o ol o D
1~-DECENE DCE D
DECYL ACRY'.ATE (1S5S0, N. AND MIXTURES) DAT 0
N-DECYL ACRYLATE DAR a
N-DECYL ALCTHOL DAN D
N-DECYLBENZENE DB2 o)
DETERGENT ALKYLATE D
DIACETONE ALCOMOL DAA D
DIAMMONIUM SALT OF ZINC EDTA (SOLUTION) psz Q4
DI-N-BUT rt AMINE DBA aQ
DIBUTYL CARBINOL D
DIBUTYL PHTHALATE DPA D
M-DICHLOROBENZENE DBM 3]
O-DICHLORDBENZENE DBO (s}
P-DICHLOROBENZENE DBP 0
DICIHLOROD IFLUOROME THANE DCF 0
1. 1-DICHLOROE THANE DCH o
2: 2 -DICHLORDETHYL ETHER - DEE 0
DICHLOROISOPROPYL ET!{ER DC1 0
- DICHLOROMETHANE (METHYLENE CHLORIDE) pcm )
DICHLOROMONOFILUDROME THANE DFM 1)
2, 4 -DICHLORDOPHENOL pece o}
1, 1-DICHLORGPROPANE - DPB 0
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20-DEC-89
CHEMICAL NAME

1, 2-DICHLORCPROPANE

1, 3-DICHLORCPROPANE

1, 3 ‘DICHLOFCPROPENE

DICHLOROPRIPENE (1,1~ 1,2- 1,3~ AND MIX)
DICHLOROPROFENE, DICHLORGPROPANE MIXTURE)
2, 2-DICHLORGPROP IONIC ACID
DICHLORQTETRAFLUOROETHANE
DICYCLOPENTADIENE

DIETHANOL.AMINE

DIETHYLAMINE

DIETHYLBENIENE

DIETHYLENE cLYCOL

DIETHYLENE GLYCOL DIETHYL ETHER
DIETHYLENELYCOL MONOBUTYL ETHER ACETATE
DIETHYLENE GLYCOL MONOBUTYL ETHER

DIFTHYLENESLYCOL MONOETHYL ETHER

DIETHYLENE GLYCOL MONQETHYL ETHER ACETAT
DIETHYLENESLYCOL MONOMETHYL ETHER
DIETHYLENE GLYCOL MONOMETHYL ETHER ACET
DIETHYLENE GLYCOL MONGPHENYL ETHER
DIETHYLENETR IAMINE

DIETHYLE THANOLAM INE
DI-(2-ETHYLREXYL )PHASPHORIC ACID
DI{ETHYLME X L) PHTHALATE

DIETHYL PHTHALATE

DIETHYL SULFATE

DIMEPTYL PHTHALATE

DIMEXYL PHTHALATE

DIISOBUTYLAMINE

DIISOBUTYL SARB INOL

DIISOBUTYLERE

DIISOBUTYL WETONE

DIISOBUTYL PHTHALATE

DIISQDECYL PHTHALATE

DIISONONYL PHTHALATE

DITSOOCTYL PHTHALATE

DI ISOPROPANCLAMINE

DI 1SOPROPYLAMINE

'DIISOPROPYL BENZENE

DIMETHYLACETAMIDE

DIMETHYLAMINE

DIMETHYLAMINE SOLUTION (435% OR LESS)
DIMETHYLAMINE SOLUTION (>43%4 AND <=53%)
DIMETHYLAMINE SOLUTION (35% AND <4637%)
DIMETHYL AMMONIUM-2, A-DICHLOROPHENOXYACE
N/ N=D{HETHYLCYCLOHEXYLAMINE
DIMETHYLETHANGCLAMINE

DIMETHYLFORMAMIDE

DIMETHYL PHTHALATE

2, 2-DIMETHYLPROPANE-1, 3-DICL

DINONYL PHTHALATE
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CHRIS CFR

CODE

DPP
DPC
DPU
DPS
oMX
DCN
DTE
DPT
DEA
DEN
DEB
DEG

DEM
DME
DGE

oG

DET
DAE
DEP

DPH
DSu
DHP

DBU
DBecC
DBL
DIWK
DIT
DID
DIN
D10
DIP
DIA

DAaC
DMA
DG
DMty
DMC
DDA
DXN
DMB
DMF
DTL
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7 / /
20-LEC-G5
CHEMICAL NAaNHE ‘ CHRIS CFR
caoe
GI(OCTYLPHENYL ) AMINE D
DIOCTYL PHTHALATE por D
1.1 -DigYan. orix 0
‘ DIPFNIENE : DPN D
' DIPHENYL ' - DIL D
DIPHENYL I ¢ HENYL OUIDE DOO o}
CIPENYL £ rER CFE C
CIFUENYLME THANE DI[STOCVANATE oPM o
Ci-MN~FROFPY_~MINE DNA G
CIPROPYLENF GLYCOL : OFG D
DIFROPYLENE GLYCOL MONOMETHYL ETHER D
CISTILLATES FLASHED FEED STOCKS DFF D
DISTILLATES STRAIGHT RUN . DS D
CIuNDECYL FrTHALATE DuUP 1)
0000 CANE . D
SGoECANGL DON ¥)
CSOECENE ' ono D
i -COBECENE DDC D
DOCECYLGLM . LNE pre D
OOTECHL DICT-ENYL Jt¢IGE DiSULFONATE SOLN Dos a
OODECYLMETr ACRYLATE oo™ 8|
DNLES YL FE' TAGET YL METHACRYLATE noe y]
COnECYL P 0L D
EF [ THLORAM - TRIN  EFC 0
SO AYLATED INEAR ALIOROLS, C11-C15 o}
E T 1aNE., : ETH o
D-ETHIXTET~ANOL EGE D
2-ETHOYYET= L ACETATE . D
ET .MXYLATED DODECANOSL EQD D
ETwNavLATE S PENTADEC ANOL EGP D
ETHOXYLATE S TETRADLECANOL ECT .CO°
ETA40XY_ATEY TRIDEZANOL . ETD D
| ET~OXYLATFL UNCECANIC 0
CETWOXY TRIGLYCOL ‘ ETG D
ETHYL ACETLTE , £ETA D
£THYL ACRY( ATE EAC 0
ETevY! ALCOe L ‘ EAL D
ETmy _ AMINE EAM »]
ET-YL_AMING 40% OR LESS) £AQ s
ETHY_AMING . 72% GCR LESS) EAN O
E1rHyl. AMYL »ETONE . ) D
ETHYLBENZENS ETB D
ETrive BUTAMN L EBT D
N-E THYL-N=-aJTYLAMINE EBA Q
ETHYL CHLORIDE ECL o]
ETHYL CYCLDHEXANE ECY D
N-ETHYL CYCLOMEXYLAMINE ECC s]
ETHYLENE ETL 0
ETHYLENE CARBONATE D
ETHYLENE CHi.OROHYDRIN ECH 0
ETHYLENE CYANOHYDRIN ETC o
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20-0EC-89

CHEMICAL NAME

ETHYLENEDIAMINE

ETHYLENE DIEROMIDE

ETHYLENE DITHLORIDE

ETHYLENE GuYCOL

ETHYLENE GLYCOL DIACETATE

ETHYLENE GLyCOL METHYL BUTYL ETHER
ETHYLENE GuvCOL MONOBUTYL ETHER
ETHYLENE GLYCOL MONCBUTYL ETHER ACETATE
ETHYLENE GLYCOL MONCETHYL ETHER ACETATE
ETHYLENE GLYCUOL MONQISOPROPYL ETHER
ETHYLENE GLYCOL MONOMETHYL ETHER
ETHYLENE GLYCOL MONOMETHYL ETHER ACETATE
ETHYLENE GLYCOL PHENYL ETHER

ETHYLENE 0O IDE

ETHYLENE O:IDE,. PROPYLENE OXIDE MIXTURE"
ETHYLENE - PROPYLENE COPOLYMERS

ETHYL ETHER

ETHYLHEXALDEHYDE

ETHYLHEXANDIC ACID (ETHYL HEXOQIC ACID)
" 2-ETHYL MHE*ANOL

2-ETHYLHEXYL ACRYLATE

2-ETHYL HEAYLAMINE

ETHYL HEXYL PHTHALATE

ETHYLHEXYL TALLATE

ETHYLIDENE NORBORNENE

ETHYL METHACRYLATE
2-ETHYL-3-FROPYLACROLE IN

ETHYL TOLUENE

FATTY ACID AMIDES

FERRIC CHLJIORIDE SOLUTIONS

FLUORIDES

FORMALDEHYDE SOLUTION

FURMAMIDE

FORMIC ACID

FURFURAL
FURFURYL
GAS OIL
SASOL INE.
GASCL INE
GASOL INE
GATOULINE
GASCOL INE
GASOLINE-
GASOL INE
GLUTARALDEHYDE
GLYCERINE
GLYCERYL TRIACETATE

GLYCIDYL ESTER OF TERTIARY CARBOXYLIC AC
GLYCIDYL ESTER OF VERSATIC ACID

GLYCOLS, RESINS, AND SOLVENTS MIXTURE
GLYCOL TRIACETATE

A OHOU
CRACKEL ‘
AUTOMOTIVE (4 23G PB/GAL)

AVIATION (4 846G PB/GAL)
BLENDING STOCKS: ALKYLATES
BLENDING STOCKS: REFORMATES

CASINGHEAD

POLYMER

STRAIGHT RUN
(S0%X OR LESS)
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CHRIS CFR
CODE

EDA
EDB
EDC
EGL
EGY

EGM .
EMA
EGA

EME

EOX
EPM

EET
EHA

EHX
EAI
EHM

EHT
ENB
ETM
EPA
ETE

FCS

FMS
FAM
FMA
FFA
FAL
cac
GAT
GAV
GAK
GRF
GCS
GPL
GSR
GTA
GCR
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20-DEC-BS
CHeEMICAL N&<E ‘ CHRIS CFR
CODE
GLYGXAL, 47" SOQLUTION ' GasS Ia)
GRF ASFE ‘ )
HEF TADEC AN B
HEPTANE HPT C.
HEPTANQIC AT ID ‘ AEP 8]
HEPTANOL : HTN )
1--HTF TENE 4TE G
MERBICIDE 7 15-H22-N02 -C L) ' D
HESAETHY EME GLYCOL D
HE A AMETHYL LI-EDIAMINE HiMD 0
HEAAMETHYL TREDTAMINE SOLUTION HMC 0
HEcaMEIHYLE GLYCOL C
HE CAME Thvl < EIMINE HM T .0
HF ANt ‘ HXA o,
HE # ANDOL _ HXN . D
1-HE 2ENE ‘ _ HXE ]
CmEYYL ACETSTE ' : D
Me i yLENE 3 . COL ‘ HAG D
My GREASE C
HrDRGCHLOR | ACID HCL 3
HYDRJCHLGOR | . ACID. SPEMNT (15% OR LESS) HC S (D)
HYCROF! WCR [ ACID , HF A n]
HYDROSEN TR ORIDE . HDC O
HYCROGEN i 0ORICE HF % g
HYyCSQGENM S FIDE .
2-HYOROXYETHYL ACRYLATE ' HAT 8]
INDUSTRIAL ~ASTES (METHYL MERCAPTAN.ETC) INW 0
ISCAMYL ACZTATE ‘ 1AT D
ISCBUTYL A iITATE IBA 1)
[SRBUT YL A_IOHWOUL ‘ . 1AL D
ISCRUTYLAMINLE 1AM 3
1SODEZALIE-YDE ‘ 1DA D
ISODECYL ACRYLATE IAI] a
IS0DECYL » . 0HOL : ) I[sA ]
[ SO tEXANE ‘ IMA D
[SNIaACTAL:E=~DE 10C D
[ SCGPHORONE : IPH D
ISCPHORDONE T I1AMINE IP1 0
ISUPHORONE CIISOCYANATE IPD g
ISCPRENF . 1PR g
[SOPROPYL ~CETATE ‘ 1AC D
ISCPROPYL. ALCOHQOL i°A D
ISOPROPYLAMINE 1°P (8}
ISOPROPYLAMINE (S04 OR LESS) IFPQO o
ISOPROPYL ETHER IrFe o}
[SOVALERALZEHYDE . Iva 0
JET FUEL: JP-1 (KEROSENE) JPO D
JET FUEL: JP-7 JPT D
JET FUEL: JUF-4 ) . JPF C
JET FUEL: JP=-5 (KEROSENE, HEAVY) ‘ JPU D
KEROJSENE ‘ ‘ o}

KRS
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20-LEC-H5
CHEMICAL NAME

LACTIC ACTD

LARD

LATEX, LIG:ID SYNTHETIC

LEAD DUST

LEAD FUMES

LIQUIFIED HATURAL GAS (OR LPG)
MAGNES TUM WIONYL PHENOL SULFIDE
MAGNESIUM SULFONATE

MALEIC ANHYDRIDE

MALEIC ANHYDRIDE COPOLYMER
MANGANESE (FUME)
2-MERCAPTOSENZOTHIAZOLE (SOLUTIONS)
MERCURY

MESITYL OXIDE

METHACRYLIC ACID

ME THANE

METHOXYTRIGLYCOL

METHYL ACETATE

METHYL ACETOACETATE

METHYL ACETYLENE. PROPADIENE MIXTURE
MFTHYLACRYLATE

ME THYL ALCOHOL

METHYLAMINE SOLUTION (42% QR LESS)
METHYL AMYL ACETATE ‘
METHYL AMYL ALCOACL (METHYLISOBUTYL CARB.
METHYL BROMIDE

METHYL BUTAMOL (ISOAMYL ALCOMOL)
METHYL-T-BUTYL ETHER

METHYL CHLORIDE

2-METHYL-6-ETHYL ANILINE

METHYL ETHYL KETONE (2-BUTANONE)
2-METHYL~-S—-ETHYLPYRIDINE

METHYL FORMAL.

METHYL FORMATE

METHYL HEPTYL KETONE (ETHYL AMYL HEPTANG

2-METHYL-2~-HYDROXY-3-BUTYNE
METHYL ISUOBUTYL CARBINCL
MEHTYL ISOBUTYL KETONE (HEXONE)
METHYL METHACRYLATE

METHYL NAPHTHALENE

2-METHYL PENTENE
2-METHYLPYRIDINE
1-METHYLPYRROL IDONE
ALPHA~METHYLSTYRENE

MINERAL SPIRITS

MONOCHLOROD IFLUOROME THANE
MONOCHLOROTE TRAFLUOROETHANE
MONOCHLOROTR IFLUORGMETHANE
MONOETHANOLAMINE (ETHANOLAMINE)
MONC ISOPROF ANOLAMINE

MORPHOL INE

CHRIS CFR

CODE

LTA

LLS

LNG

MLA

MBT

Msa
MAD
MTH
MTG

CMTT

MAP
Mam
MAL
MS2Z
MAC
MaA
MTB

MBE
MTC

- MEN

MEK
MEP
MTF
MFM
MHK
MHB
MIC
MIK
MMM
MNA
MPN
MPR
MPY
MSR
MNS
MCF
MTE
MCM
MEA
MPA
MPL

00O0OQOQUODCUUODVOUODOC00UUODUCDOODUU0O0OD U CODUGO
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20-DEC-85

CHFMICAL NeE CHRIS CFR
CoDE

MOTOR FUEL ANTIKNOCK CMFDS (PB ALKYVLS) MFA

NAPHTHA: AFTMATIC (10%4 OR LESS BENIENE)

NAPHTHA: Cilal TAR NCT

NAPHTHA. CF-CKING FRACTION

NAPHTHA: HUAVY ‘ ‘
NAPHTHALENE ) NTM
NAPHTSA. PalfAFFINIC

NAPHTSA  PETROLEUM

NEPRTHA. STLVENT NSV
NAPiiTHA- STTDDARD SOLVENT NES
NAPHTHA: VM & P (75% MAPHTHA) _ NYM
NOAPHTHEMNIC ACID NTT
NICKEL.
NITRIC ACID T NAC
NITRIC ACIZ (70% GR .LESS) ' NCD
NITROBENZEIE NTB
NITROGEN, L IQUIFIED . NX X
NITROGEN OYIDES
2-NITROPHERNGL : - NTP
1~-NMITROPROF ANE NPN
NITROPROPAME {1-, 2~, AND MIXTURES) NEM
2-~-MT TROPROY ANE NPP
NITROPROPAME (&0%)., NITRUETHANE (40%) NNM
O~-NTTROTOL .ENE NIE
NITROTOLUENE (0O, P, AND MIXTURES) NIT
P-NITROTOLUENE : NTT
NOMANE NAN
NONANQOIC ACID
 NONANOTC-TRIDECANQOIC ACID MIXTURE
NONENE NON
1-NMONENE NNE
NONYL ALCOROL
NONYL. PHENOL. NNP
NONYL PHENOL (ETHOXYLATED)
NONYL PHENIL SULFIDE (30% OR LESS)
OCTADECENE
OCTADECENEAMIDE (OLEAMIDE)
OC TANE ' QAN
OCTENE

OCTYL ACETATE
ISO-0CTYL ALCOHOL
N-OCTYL ALCOHOL

MO_UOUOUUUUOUUUOUUUQUOUUUUUDDDDDOOO 0000 CvooopoooocoOoon

aCTYL EPOXYTALLATE QET

OCTYL PHTHALATE | |

OIL. CLARIFIED acF
. OIL: CRUDE (SOUR) oIL

OIL: DIESEL ops

OIL, EDIBLE. BEECHNUT :

OtL, EDIBLE: CASTOR oca

NIL, EDIBLE: COCOA BUTTER

OIl., EDIBLE. COCONUT oce




20-DEC-85
CHEMICAL NAME CHRIS CFR
CODE

QIL, EDIBLE: COCONUT OIL, ESTERIFIED
OIL., EDIBLE. COCONUT QIL, FATTY ACID
OIL., EDIBLE COCONUT QOIL, METHYL ESTER
OIL, EDIBLE: COD LIVER

OIL, EDIBLE. CORN

OIL, EDIBLE. COTTONSEED ocs
" QIL, EDIBLE- COTTON SEED FATTY ACID
OIL, EDIBLE. FISH OFs

JIL., EDIBLE. GRAPESEED

OiL., EDIBLE: GROUNDNUT

OIL, EDIBLE: HAZELNUT

GIL, EDIBLE. LARD oLD
JIL, EDIBLE. MALZE

OIL, EDIBLE. MUSTARD SEED

OIl, EDIBLE. NUTMEG BUTTER

QIL, EDIBLE. OLIVE ‘ aoL
OIL, EDIBLE: PALM oPH
OIL., EDIBLE- PEANUT o OPN

OIL., EDIBLE. POPPY

QIL, EDIBLE RAISIN SEED

OIL, EDIBLE' RAPESEED

QIL, EDIBLE: RICE BRAN.

OIL, EDIBLE: SAFFLOWER ' 0sF
OIL, EDIBLE SALAD

OIL, EDiBLE: SESAME ‘ ‘
OIL, EDIBLE. SOYA BEAN 0SB
GIL, EDIBLE. SOYBEAN (EPOXIDIZED)

OIL, EDIBLE - SUNFLOWER SEED

OIL, EDIBLE: TUCUM oTc
OIL, EDIBLE: VEGETABLE ove
OIL, EDIBLE: WALNUT

OIL, FUEL: NO. 1 (KEROSENE) . OON
OIl., FUEL: NO. 1-D C oaoD
OIL, FUEL: NO. 2 ‘ oTW
OIL, FUZL: NO. 2-D ‘ aTh
OIL, FUEL: NO. 4 OFR
OIL, FUEL: NO. 9 - OFV
OIL, FUEL: NO. & 0sx

OIL, MISC: ABSORPTION 0AS
OIL, MISC: ALIPHATIC

OIL, MISC: ANIMAL . ‘

OIL, MISC: AROMATIC (3% OR LESS BENZENE)

OIL, MISC: AVIATION F2300 |

GIL, MISC. CASHEW NUT SHELL GCN
0I1L, ™MISC: COAL _

gIL, MISC: COAL TAR ocT
giL, ™MISC: CROTON ‘ acr

0IL, MISC: GAS, LOW POUR

OIL, MISC: GAS, LOW SULFUR
OIL, MISC: HEARTCUT DISTILLATE
OIL, MISC: LANOLIN ‘
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20~-DEC-853
CHEMITAL N~A4E CHRIS CFR
CODE
OIL, MIGC L INSEED oLs D
JIL, MISC LUBRICATING OLB. D
gIL, MISC MINERAL . oMN D
OIL, MIGC  HMINERAL. SEAL oMS D
Gil, MISC ~OTOR aMT D
CIL, MISC AEATSFiOT N
Slr, MISC SITICIA C
GIL, MISC FENETRATING 3T D
GIL, ™IS +“ERILLA ' v
G, MISS #ILCHARD 0
Oik, MISC: PINE D
OlL, MISC- HANGE o ORG D
OIL, MISC: PESIDLAL D
Gli., MISC: <ESIN ORS D
OIL., MISC FESINDU- FETROLEUM 0
Ol . MISC' ROAD \ JRD D
OIL., MISC. ROSIN ORN ' D
OIL. MISC. -<EAL ‘ ‘ D
OIL, MISC  CDAPSTOCK , . D
Qre, MidscC. -PERM . asp D
OIL, MISC SPINDLE gsp 0O
0IL, MISC: <PRAY 0sYy D
DIL, MISC: TALL ' _ atL D
OIL, MISC TALL. FATTY ACID D
QIL, MISC TANNER'S OfN - D
OIL, MISC TRANSFORMER OTF D
CIL, MISC TUNG ' D
OIL, MISC: TURBINE OTB D
OIL, MISC: wWwHALE D
OIL, MISC WHITE (MINERAL) D
QiL. MISC  wQOD o ‘ D
OLEIC ACID : oLA D
OLEUM oM (0}
OLEYL ALCOMZL (OCTADECANOL) D
OQRCANTIC AMTIUE 70 D
0ZONE
PAINT PIGMENTS (DRY)
PARALDEHYDE POH O
PENTACHLORNIE THANE PCE - O
PENTADECANIIL PDC D
1, 3-PENTAD [ENE " PDI O
PENTAETHYLEIIE GLYCOL D
N~-PENTANE. PTA D
1-PENTENE PTE D
PERCHLORDE THYLENE ( TETRACHLOROE THYLENE ) PER O
PETROLATUM PTL D
PHENOL PHN O
PHOSPHORIC ACID PAC O
PHOSPHORIZED BICYCLIC TERPENE ) ' D
PHOSPHORUS, WHITE . PPW O
D

PHTHALATE FLASTICIZERS




20-DEC-&5
CHEMICAL N~ME

PHTHALIL Ai-~YDRIDE
P INENE

POL YALKENY.. SUCCINIC ANHYGRIDE AMINE
POLYAMINE, ~MIDE MIXTURE

FOLYBUTENE ‘

POLYETHYLE < GLYCOL

FOLYETHYLE . POLYAMINES
POLYISOBUT i ENE

FPOLYMERIZE: ESTER ,
PGLYMETHYL THE POLYPHENYL [SO0CYANATE
POLYPROPYL LE '
POLYPROPYL-TE GLYCOL ‘
POLLYPRGP YLSHE GLYCOL METHYL ETHER
POLYSTYRENE DIALKYL MALEATE
POLTYTVINYLESZYLTRIMETHYL AMMONIUM CHLGRI
PROP ANE

N-PROPANOL. %M INE

PROP IOMALDEYDE

PROPIANIC 71D

PROPIONIC ANHYDRIDE

PROPIONITRILE.

N-PROPYL. ATETATE

N=FPROPYL A OHOL

N-PROPYLAMINE

PROPYL BENIENE

PROP YLENE

PROPYLENE DUTYLENE POLYMER

FROPYLENE 43I.YCOL

PROPYLENE Gi_YCOL METHYL ETHER
PROPYLENE N*1IDE

PROFYLENE PTLYMER

PROPYLENE TETRAMER

PROPYLENE TR IMER

PSEUDACUMENME (1. 2, 4-TRIMETHYLBENZENE)
PYRIDINE

RUM

SAND

SI.ICA

SILICON TETRACHLORIDE »
SODIUM ACETATE, GLYCOL, WATER SOLUTIONS
SODIUM BOROMHYDRIDE (13%)

SODTUM BORODHYDRIDE (<=1%%), NAOH/SOLUT
SODIUM CHLORATE (50% OR LESS)

SODIUM DICHROMATE SOLUTINON (<m&9%) (CRVI)
SODIUM HYDRISULFIDE SOLUTION (<=4%%)
SODIUM HYPGCHLORITE SOLUTION (<C=15%)
SADIUM 2-MERCAPTOBENZOTHIAZOL SOLUTION
SODIUM SULFONATE

STEARIC ACID

STEARYL ALCOHOL (OCTADECANOL)

STYRENE

A-14

CHRIS CFR

coDE

PAN

PLB

PED

PPI
PLP
PGC
PGM

PVB
PRP
PLA
PAD
PNA
PAH
PCN
PAT
PAL
PRA

PPL
PBP
PPG
PME
POX

PTT

PRD

‘sTC

SBI
SBX
SDD
SDL
SHR
SHP
SMB

SRA

STY

(aNoRoleRulolnlulnuloRols
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20-DEC-85 :
CHEMICAL NAME - CHRIS CFR

‘ CODE
SULFOLANE SFL. D
SULFUR , '8XX Q0
SULFUR DIOXIDE , SFD O
SUt FURIC ACID SFA O
SULFURIC ACID, SPENT sac 0O ‘
TALLOW O D
TALLOW FATTY ALCOMOL TFA D
TALLOW MITRILE . D
1. 1, 2, 2-TETRACHLOROE THANE TEC 0O
TETRADECANOL .. TIN D
1-TETRADECENE ‘ TTD D
" TETRADEC YLBENZENE TDE D
TETRAETHYLENE GLYCOL ' IT¢6 D
TETRAETHYLENEPENTAMINE - STTP O
TETRAHYDROFURAN . THF O
TETRAHYDRONAPHTHALENE THN D
TETRAPROPYL BENZENE D
TITANIUM ;
TOLUENE ' Co TOL D
TOLUENEDIAMINE ’ TDA O
TOLUENE 2, 4-DITSOCYANATE DI a
TOLUENE DIISOCYANATE, DIPHENYLMET DIISGC TDD O
O-TOLUIDINE TLI o .
TRIARYLPHOSPHATE ' D
1, 2, 4~-TRICHL.OROBENZENE TCB O
1, 1, 2-TRICHLOROE THANE ™M - O .
TRICHLOROE THYLENE \ ’ TCL O
1, 2, 3-TRICHLOROPROPANE TCN O
TRICRESYL PHOSPHATE (<1% O-I1SOMER) TCP D
TRICRESYL PHOSPHATE (>1% ORTHQ) TCO O
TRIDECANE ‘ , D
TRIDECANDIC ACID ‘ D
TRIDECANOL ‘ TON D
1-TRIDECENE TDC D
TRIDECYL BENZENE D
TR IETHANOLAMINE TEA O
TRIETHYLAMINE TEN O
TRIETHYLBENZENE TEB D
TRIETHYLENE GLYCOUL ‘ TEG D
TRIETHYLENE GLYCOL DIETHMYL BUTYRATE D
TRIETHYLENE QLYCOL MONOMETHYL ETHER D
TRIETHYLENETETRAMINE , TET O
TRIETHYL PHISPHATE D '
TRIISOOCTYL TRIMELLITATE D
TR 1SOPROPANOLAMINE TIP Q
2,2, 4~-TRIMETHYL PENTANEDIOL-1, 3-DIISOBUT D
TRIMETHYLACETIC ACID TAA O
TRIMETHYL BENZENE 7]
TRIMETHYL HEXAMETHYLENE DIAMINEL(Q224,244) THA O
TRIMETHYL MEXAMETHYLENE D1ISOCYANATE THI o
2,2, 4-TRIMETHYL~-3~PENTANOL~1~-ISOBUTYRATE D
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20-DEC-BS

WAX: PETROLEUM

WELDING FUMES

WHITE SPIRIT

WHITE SPIRIT, LOW AROMATIC

CHEMICAL NAME CHRIS CFR
| CODE
TRIMETHYL PHOSPHITE ' PP O
TRIPROPYLENE D
 TRIPROPYLENE GLYCOL . TeC D
TRIPROPYLENE GLYCOL MONOMETHYL ETHER D
TRIXYLONYL PHOSPHATE D
TURPENTINE | » TPT D
TURPENTINE SUBSTITUTE (WHITE SPIRIT D
UNDECANOL UND D
1-UNDECENE \ ubc D
N-UNDECYLBENZENE UDB D
UREA, AMMONIUM NITRATE SOLN (> 2% NH3)  UAS O
N-VALERALDEHYDE vaL O
VANADIUM |
VINYL ACETATE vaM 0
VINYL ACETATE, FUMARATE CCPOLYMER D
VINYL CHLORIDE vem @
VINYL ETHYL ETHER VEE O
VINYL IDENECHLORIDE ver 0O
VINYL NEODECANATE VND O
VINYLTOLUENE UNT 0
WAX: CANMELILLA D
WAX: CARNAUBA WcA D
WAX: PARAFFIN WPF D
D
D
D
WINE D
WOOL GREASE D
M-XYLENE XLM D
0-XYLENE Xa D
P-XYLENE XLP D
XYLENE PARASOL D
XYLENOL XYL o
ZINC
ZINC DIALKYLDITHIOPHGSPHATE ZDP D

_TOQTAL OF 699 ITEM(S) IN TABLE

CHLORODIFLUOROMETHANE -- SEE MONOCHLORODIFLUGROMETHANE
ETHYL HEXOIC ACID -- SEE ETHYLHEXAMOIC ACID

ETHYLENE GQLYCOL MONCETHYL ETHER -- SER 2-ETHOXYETHANNL
GLYCOI. DIACITATE —--~ SEE ETHYLENE GLYCOL DIACITATE
METHYL AMYL KETONE -~ SEE N-AMYL METHYL KETONE

* % &k & &
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MERCHANT VESSEL PERSONNEL INVOLVED IN THE BARGING
OF BULK LIQUID HAZARDOUS SUBSTANCES
ON THE U. S. INLAND WATERWAYS SYSTEM

The purpose of this paper is to impart information about merchant vessel
personnel, particularly tankermen, who work on U. S. documented vessels
transporting hazardous bulk 1iquids on the inland waterways of the United
States. Factors present in the maritime workplace which impact on the '
occupational health and sarfety of this group of workers, are focused upen and
described. To facilitate the understanding of the specific work milieu, a
"broad brush" general description of the U. S. maritime industrj and some

~information about the inland waterways commerce are provided. The term
"1n1and'waterways“ refers to major rivers in the continental Unitea States,
including the Gulf Intracoastal Waterway. Unless otherwise identified,
vessels are tugs, tow-boats and barges which ply “hese waters. Seafarers or
seamen are individuals who hold merchant mariner documents issued by the U. S.
Coast Guard. In general, merchant vessel personnel must possess this document
in order to be employed an U. S. merchant vessels over 100 gross tons. There
are exceptions to this requirement which are listed in Title 46 of the U.S.
Code, Section 8701. '

The first section of the paper is an overview of the maritime industry
and the elements of which it is composed. Included in this section are: |
(1) definitions of terms uéed, (2) delineation of federal regulatory
agencies invoived, (3) identification of management and labor organizatiouns,
(4) descriptions of prevalent work practices and procedures, and, (5) a
general description of the present economic condition of the maritime
industry. The second section 1s a description of the inland waterways
industry. It is composed of information and statistics about the inland
waterway fleet--its commerce, workforce, vessels, amount and kinds of
hazardcus materials transported, licensing and endorsement procedures, medical
services and health benefits for seafarers. This second part concludas with a
grouping c¢f relevanmu exhipits. The third section focuses on the tankermen of
the inland watarway f]eet. Information is included about courses and tests
required of those seeking endorsement as tankermen, endorsement procedures as
they relatae to hazardous cargos, and proposed new requlations. The fourth and
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final section contains a discussion about health care for serchant vessel

personnel, including tankermen.

Information was ob.ained and corroborated through telephone ‘nterviews
and reference materials documented in the text. References are listed at the
end of the paper; individuals contacted are identified in Exhibit 9.
Statistics cited about commerce on the inland waterways were gbtained aimost
exclusively from a publication (Inlard Waterborne...l981-82,) of the American
Waterways Operatdr;, Inc., a leading maritime inland waterways trade
association, and a statistical document serial {Waterborne Commerce...1982),
published annually by the U. S. Corps of Engineers. The most recent year for

which final statistics were available was usually 1982. The Corps of
Engineers compiled its 1982 data from reports of movements completed in 1981
and ‘reported to the Corps between 1 March 1981, and 28 Febryacy 1982. When
pertinent,.and where possible, data for previous years were cited to indicate

trends.
. Overview

The maritime industry is an enigma to most people. its impact on our
1ives is rarely of concern and‘when considered, it is often thought of in
general. romantic terms. Nevertheless, the bulk of the trade between
countries all over the world is carried by ship, boat or barge. Each country
sets its own rules and requlations regarding registry of vessels and conduct
of marit1me business within its national waters. Matters of international
concern are discussed and acted upon by the International Meritime ‘
Organization (IMO), an agency of the United Nations. '

The U. S. maritime industry and its elements are usually described very
generally. for example, the same word (e.g., ship, boat) is dafined
differently by the people or organizations making reference to it. As with
most industries, the maritime industry is loosely divided iato a variety of
segments for the conduct of business, maintenance of working relationships,
and the dissemination of information. Differentiation of the maritime
Industry into portions is almost always based on some combination of fleet
vessel type(s), cargo-carried, and trade routes. One result of this approach,
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which 1s frequently used, is a separation into parts commonly referred to as
deepsea, inland waterways, Great Lakes, offshore, and fishing.

In a Qay, “deepsea" and "offshore" are the approximate counterparts of
“coast-wise and foreign* and "mineral and oil." Since the latter two phrases
are not as'vague, it was suggested that these labels be used instead (J. 8obb,
personal communication, June 1985). Howaver, ambiguities remain. For
example, using this general classification, ocean-qoing tankers can be
classified some of the time as being in the mineral and o0il part of the
industry and at other times as being part of the cvast-wise and foreign
portion, depending upon the way the vessel is registered (J. Bobb, personal
communication, June 1985). Similar ambiguities are prevalent wher merchant
vessel personnel are discussed. As a result, personnel who work aboard
vessels transporting hazardous bulk ligquids are frequently referred to as
"tankermen," whereas, the Coast Guard (CG), which requlates these matters,
classifies as tankermen only those seafarers who have aéquiked the tankerman
endorsement on their merchant marineré document {MMD). However; seafarers who
hold a valid license as maSter; mate, or engineer are'permitted to serve as
tankermen without having their MMO so endorsed. '

As a general rule, each section of the industry‘isvregulated by different
federal agencies and commissions, work practices vary fr.am one section to
ancther, each has different trade association and management organizations,
and each section often relates to a very different complement of companies due
to the part of the maritime trade in which the company is engaged. The ‘
, Congréss, the Coast Guard, and the AFL-CIO affiliated unfons are about the
only exceptions to this general principle. The AFL-CIO affiliated unions have
litt'e or no presence in the mineral and o’ portion of the industry. They
are, however, well] represented, ard play an active role in each of the other
parts of the industry, including fishing. To an outside obse}ver, each sector
seéms to be a rather tight society. There are many groups and subgroups that
tend to talk or riot talk and work together or not, according to well-
established maritime pro‘ascol and long institutional memory about ancient
favors or "beefs" (complaints or disagreements). In the past, there has been
little cross-fertiiization and interaction between the various parts of the
maritime industry. There have been few known efforts to form coalitions which
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cuf across the full spectrum of the industry to define and solve common
problems such as the impact of hazardous substance exposure om the maritime
workforce. -Two exceptions to this general trend are the U. S. Coast Guard
(CG) and the Seafarers' Heaith Improvement Program (SHIP).

As part of its regulatory and enforcement responsibilities, the Coast
Guard has been one instrument for cross-fertilization and dissemination of
information to various parts of the maritime industry. 'The (G has been
- especially effective with respect to setting standards regarding the
. seaworthiness of vessels, describing prudent ship operation amd identifying’
the rudiments of safety practices for merchant vessel personnei. Anather
example is SHIP, which was established in 1978 under the auspicas of the U. S.
Pubtic Health Service (PHS). At its inception, this forum was a collaborative
effort between PHS, other federal agencies and the maritime industry. A
primary purpose of SHIP was to stimulate communication, interaction and
dissemination of information among relevant parties interested in and
responsiblevfor various aspects of the health and safety of the American
seafarer, PHS responsibiiity to provide medical care for seafarers was
terminated by the Omnibus Budget Reconciliation Act of 1981 (P.L. 97-35,
section 986, no pagination). Since losing PHS as a sponsor ia 1981, SHIP has
continued as a non-governmental organization with meeting facilities and a
1imited amount of administrative support provided to the group by the Maritime
Administration (MarAd), Department of Transportation (A. Friedberg, personal
communication, June 1985).

Accurate, reliable and up-to-date data about the maritime labor force is
extremely sparse and difficult to acqu1re§ No federal agency, inciud1ng the
Coast Guard, maintains a file of active duty mariners serving in the inland
waterways. The CG records the fact when licenses, endorsements z2nd other
documents are issued, but it has no system to update the files (J. Pendegraft,
personal communication, March 1985). The Office of Maritime Labor and
Trafiiing (OMLT), in the Maritime Administration collects and compiles various
types of information in smal! data sets, including the number of members. in
AFL-CI0 affiliated unions (F. Love, personal communication, February 1985).
The report of the number of each union's members is compiled from information
received by MarAd from telephone requests made to the unions {L. Bartholow,




personal communication, January 1985). Ailthough the Public Health Service
provided inedical care to seafarers from 1798 to 1981, its records were never
useful for demographic analysis because they were filed by patient name and
facility. The|PHS records of individuajs were rarely consolidated or
aggragated by beneficiary group for 2pidemiological study. Seldom were an
individual's previous records obtained from other PHS facilities except to
solve difficult d?agnostic or treatment probiems (Source--the writer, based on
professio-al experience while emplcyed in the PHS Bureau which administerad
the hospitals gnd clinics). Federal agencies, trade associations and

_businesses such as the Marine Index Bureau (MIB) usually base their estimates

on a combination of individual experiencés, tabulations and analyses of
specific phencmena seif-reported to them, and information extrapolated from
data colTectedeor other purposes by themselves or another organization (MIB,
memorandum to "A11 MIB Member Companies,"--regarding services available and
how to report to MIB, no date but believed to be circa 1978, p. 1). As a
result, all kngwn sourcas of statistics about merchant vessel personnel are
probably too incomplete to be relied upon for anything more than general
impressions. [t is possible that, because of the subsidy programs adminis-
tered by MarAd, more is known about personnel and related labor practices in
the coast-wise land foreign portion of the industry than any other.

Maritime unions are of two types, wFL-CIO affiliated and independent or

. | .
"company." The latter type unions are almost exclusively associated with the

large oil companies, and their members work in the mineral and o1l sector of
the industry. ‘AFL-CID affiliated unions and their related labor practices are
better known than the independent unions. This is probably due to the high
proportion of {heir members employed aboard many of the subsidized vessels and

vessels under dontrart to the federal government. Total AFL-CIO affiliated

|
~union membership nationwide was estimated as 64,308 as of December 31, 1984

{E. Love, persdnal communication, June 1985)}. See Exhibit 8, pp. 1-3 for a
1isting of seaﬁarer AFL-CIO affiliated and 1ndependent unions extrapolated
from Seafaring Guide and Directory of Labor Management Affiliations (U. S.
Department of Transportation [DOT], Maritime Administration (MarAd], 1982, pp.

1, 2, 4, 51, and 52).
|

1
1
|

B-6



The U. S. maritime industry has been in general decline for many years.
Each part is changed by its own set of circumstances, so the degree, speed and
timing of deterioration varies. A1l parts of the industry complain about some
aspect of foreignlcompetition, high labor costs, newly imposed user fees or
threats thereof, and for the past two or three years, about the high cost of
health care services. Companies with inland waterway trade routes also
compete with railroads and trucks for the business of import-export cargos as

well as terminal-to-terminal and port-to-port trade.

Inland Waterways

Information regarding commerce in this portion of the industry is
included so that general project1on§ can be made about the approximate number
of workers who may potentially be exposed‘to bulk Tiquid hazardous substances
in the course of their work. The vessel types most commonly used to transport
these substances on the iniand waterways are tugs, tow-boats and barges.

The primary trade association of maritime companies and other marine
related businesses along inland waterway trade routes is the American
Waterways Operators, Inc. (AWO) located in Arlington, Virginia. Much of the
work of the AWO is done through task forces, committees and conferences
composed of AWO members. Efforts are directed toward issues of concern and
interest to AWO members and the groups are formed or dissolved as need
dictates (AWO, Annual Report 1983-1984, no publication date, p. 6). The AWO
is concerned about vessel personnel, and one of its committees {s the Safety,
Health, and Training Committee, chaired by Howard Case of Southern Towing
Company (AWO, Annual Report 1983-1984, no publication date, p. 11). AWO staff
support for this committee is provided by John Duke, AWQ Vice President,
Southern Region (AWO, Annual Report 1983-1984, pp. 21 and 23). In addition,
as a public service, AWQ issues a report each year entitled Inland Waterborne
Commerce Statistics. The introduction to the report summarizes its contents
(Inland Waterborne...1981-82, no page number). Pertinent excerpts include:

"The barge and towina iidustry...consists of some 1,200
companies cperating on = system of 25,543 miles of navigable
intand and intracoastal waterways, serving 87 percent of major
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U. S. cities. [t operates a fleet of 4,890 towboats and tugboats
with a combined horsepower of 7.6 million, powgring a {leet of
34,388 barges with a capacity of 49.9 million tons.”

. ...1n 1982, the last year for which final figures are
available, barges carried more than 617.8 million tons of freight.
or about 64.6 percent of the close to one billion tons of total
domestic waterborne traffic.”

" ...over 60 percent of the products transported by barge are
energy-related, i.e., 38.8 percent consist of petroleum and
petroleum products and 22.5 percent consist of coal and lignite."

"In addition to energy products, the industry moves grain and
grain products (9.5 percent); chemicals (6.9 percent); sand,
gravel and stone (7.4 percent); and, in substantial quantities,
more than 100 kinds of bulk materials, including iron and steel
products, lime, fertilizer, logs, marine shells, eté."

Also per Inland Waterborne Commerce Statistics 1981-82, as of May 1982,
the number of towing vessels and barges of the U. S. operated for the
transportation of ffeight.were:

Towboats and Tugs - 4,890
Dry Cargo Barges and Scows -~ 29,479
Tank Barges - _4,909
Total ‘ 39,278

(AW0, no date of publication, p. 5, also included as Exhibit 2.)

The traffic transported on inland waterways in 1982 was 571,005,177 net
. tons of 2,000 pounds for 288,047,430,000 ton miles (AWO, ibid, p. 11; included
as Exhidit 4). Also in 1981-82, vessels of the types cited above carried
239,640 thousand net tons of petroleum and petroleum products and 42,372
thousand net tons of chemicals and fertilizers (AWO, 1bid, p. 8, included as
Exhibit 5§). A scan of data in Exhibits 1-6 1isted below shows that although
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the number of vessels operated over the past decade increased slightly, the
net tonnage carried in 1982 was the lowest since 1971 and the ton miles
traveled in 1982 was the lowest since 1977. '

The inland waterways workforce in 1984 was estimated as about 225,000, of
which approximately 100,000 were considered to be "experienced® which, in this
case, means they had practical experience and some training. A former MarAd
official estimated that of this group, possibly 20,000 had acquired the
tankerman endorsement. Tours of duty on the inland waterways vary between
30-60 days. However, most are about 30 days long and involve muitiple voyages
of 2-10 days. Pay for seafarers in this part of the industry is based on a-
12-hour day. Work is performéd in 6-hour shifts around the clock (j.e., 6
hours on, 6 hours off, then 6 hours on again). The crew size on most barge
tow-boats was estimated as between 11-15, with the usual maritime split of
one~third officers and two-thirds unlicensed personnei. Workers who manage
the barges are members of the tow-boat crew (E. Love, personal communication,

February 1985).

Cargos are loaded on barges and unloaded at the terminal or they may be
handled intermittently by a fleeting service. The number of barges a tow boat
maneuvers varies and depends upon the vessel's power; the cargo, the load and
the waterway route (J. Simpson, personal communicafion, February 1985). For
~ the past two or three years, unemployment has been high--eétimated by some as
almost half of the inland waterways workforce. . Jobs are down because the
numbers and amounts of cargo shipments are down (E. Love, perspnal

communication, February 1985).

Some of the major transporters of hazardous substances, particularly
Subchapter 0 and Subchapter 0 cargcs, were identified through personal
communications (D. Owen and J. Simpson, perscnal communitations, February,
March, and June 1985). Page number in parenthesis after company name refers
to page number in Inland River Guide [1984] on which more detailed information
can be found about the company). Companies fdentified included: Agrico
Chemical, p. 22; Allied Chemical, p. 26; American Commercial Barge Lines
(currently in court trying to fight a hostile takeover by CSX), p. 28; Amoco
Chemical--Division of Southern Towing, listed as Amoco 011, pp. 29 and 30;
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BASF Wyandotte, p. 34; Dow Chemical, p. 74; Dupont, p. 77; Monsanto, p. 128;
Stau”fer Chemical. p. 161; Union Carbide, p. 170; and Hooker Chemical (1isted
as terminal only), p. 271 (Owen, 1984, pp. 22, 26, 28, 29-30, 34, 74, 77, 128,
161, 170, and 271). The Inland River Guide, 1984, also 1ists 238 public
terminals, 108 fleeting and harbor service firms, 49 independent tanker firms
and approxiamtely 1,260 private terminals (Owen, 1984, pp. 185-262, 297-348,
349-355, and 263-293 respectively). |

Although commerce along the inland waterways has not declined as much as
in some other portions of the 1ndustfy, in the past few years, business has
been paor. Since about 1983, unemployment has been high, labor-management
disagreements have been more evident, there has been increased labor strife as
well as a greater number of bankruptcies and forced merqgers. Persons close to
this part of the industry are concerned about more dire cbnsequences in the

‘next rew years (J. Simpson and also E. Love in separate personal

communications, February, March and April 1985).

For further elaboration on information in this section, please refer to:

EXHIBIT 1 - A May of the United States an Which the Major Inland
Waterways are [1lustrated {Aw0, Inland Waterborne...1981-82,
centerfold)

EXHIRIT 2 - Number of Towing Vessels and Barges by Type of Vessel and
Waterways (AW0, ibid, p. 5)

EXHIBIT 3 - Number of Towing Vessels and Barges for Years 1977-1987. By
Type of Vessel (AWO, ibid, p. 6)

EXHIBIT 4 - Traffic Transported on Inlana Waterways of the United States
(AWO, fbid, p. 11)

EXHIBIT 5 - Domestic Barge Traffic¢ by Broad Product Classification (AWO,

ibid, p. 8)
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EXHIBIT 6 - Principal Commodities Transported on the Iniand Waterways
1980, 1981 and 1982 (AWO, ibid, pp. 13-14).

EXHIBIT 7 - Domestic Barge Traffic by.Selected Commodity Codes 1982
(U. S. Army, Corps of Engineers, Waterborne Commerce of the

United States, Calendar Year 1982, Part 5 - National
Summaries, 1984, p. 30)

(Exhibits 1-6 were photocopied from Inland Waterborne Commerce Statistics
1981-1982, Exhibit 7 was extrapolated from Table 10, Waterborne Commerce of
the United States, Calendar Year 1982, Part 5 - National Summaries, 1984,

p. 30).

Tankerwen

Extensive and detailed information about the knowledge required and
responsibilities of the tankerman was found in the U. S. Coast Guard document
CG-174, A Manual for the Safe Handling of Flammable and Combustible Liquids
and Other Hazardous Products (U. S. Depariment of Transportation {00T], Coast
Guard [CG], 1976). This document was provided to the author by a Coast Guard
official who made other significant contributions to this paper by providing
background information, additional documents, and sharing some of his
knowledge about the miileu in which tankermen work (J. Pendegraft, personal

commynications, March 1985).

The tankerm&n endorsement has existed for many years, exactly how long
seems to have been lost in history. The (G official who provided the writer
with much of this informatfon recalls seeing reference to the endorsement in a
1955 (6 manual (J. Pendegraft, personal communication, March 1985). To
acguire the endorseﬁent, seafarers must quaiify to take the examiration and
pass the test. Qualifications are based on:

(1) Practical experience
(2} Training

(3) Examination

(4) Physical standards




(CG-174, A Manual..., 1976, page 1-2).

Requirements for tankerman are cited in the Code of Federal Requlations
(CFR, Shipping, 46 Parts 1 to 40, subsection 12.20-1, 3 and 5, 1984, pp.
159-160). A valid license as master, mate, pilot, or engineer permits the
holder to serve in this capacity without a separaté certificate as tankerman.
Seafarers holding other classifications of merchant mariner documents must be
qualified for certification by the CG. Qualified applicants are issued a
merchant mariners document endorsed with the rating of tankerman and the gréde
or grades of 1iquid cargo the holder is qualified to handle.

[t was estimated that over half of the seafarers who get the tankefman
endorsement do so through practical experience alone by working their way ur
through the ranks. The others take an approved tankerman course at one of
several maritime schools (J. Pendegraft, personal communication, March 1985).
In addition to. learnirg how to handle products safely, an important pdrt of
many courses is the development of fire-fighting knowledge and skills (J.
Pendegraft, personal communication, March 1985). Moreover, the CG 1s in the
process of reevaluating the need for additional requirements in several areas,
| including physical quaiifications (Federal Register, "Certification of
Seamen," February 4, 1985, pp. 4875-4877).

The current requlations require:

*(a) ...shall present a certificate of a medical officer of
the United States Public Health Service or other reputable
physician, attasting that his evesinht, hearing and physical
condition are such that he can perform the duties required of 21
tankerman, (b) The medical examination is the same as for an
original license as engineer, . xcept that the applicant will be
given a color vision test required for a licensed deck officer as
set forth in section 10.02-5 of this subchapter,” (CFR, Shipping,
46 Parts 1-40, 1984, p. 163). Occupational safety and health -
regulation enforcement aboard vessels is the responsibility of the
CG by virtue of a memorandum of understanding between CG and the
Occupational Safety and Health Administration (OSHA), signed in
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1983 (Federal Register, "Authority to Prescribe...,” March 17,
1983, pp. 11365-11366).

It is unknown how many tankerman endoysements are currently held by
working seafarers or those actively seeking employment as tankermen. There
are also no records of the grade or grades of cargo‘that holders of endorse-
ments are qualified to hardle, nor the number of documents which become
invalid due to death, retirement, or disability of tankerman endorsement
holders (J. %endegraft, personal communication, March 1985). (G information
reported to MarAd, indicates that between 1980-1983, 7,775 tankerman
endorsements were issued:

2,412 - 1980
1,924 - 1981
2,082 - 1982
1,357 - 1983
7,775

(E. Love, personal communication, February 1985).

Tankerman endorsements are issued for cargos classified as A, B8, C, 0,
and £, LFG (1iquefied flammable gas) and LPG (1iquefied petroleum gas) based
on the flanmability or combustibility of the product. The more hazar&ous
products are classified as A. CG definitions for the different classifica-

tions and grades are:

FLAMMABLE LIQUIDS - Are those liquids which give off flammable
vapors (as determined by flashpoint from an
open-cup tester) at or below a tempersture of
80 degrees F. Within this class there are
three grades, which based on Reid vapor
pressure.

Grade A - Flammable liquids are those having a Reid
vapor pressure of 14 pounds per square inch
(psi) or more. Some examples are casing head




Grade 8

Grade C

COMBUSTIBLE LIQUIDS

Grade 0

Grade E

(CG-174, "A Manual...," 1976,

or natural gasoline, very light napthas and
butane blend (a solution of petroleum gas in
gasoline).

Flammable liquids are those having a Reid
vapor pressure of more than 8% psi but less
than 14 psi. Most commercial gasolines are

 Grade B 1iquids.

)

Flammable liquids are thase having a Reid

vapor pressure of 8% psi or less, such as most
crude oils, creasote, benzol, toluol, alcohol, .
aviation gasoline Grade 115/145, JP-4 Jet

fuel, some cut-back asphalts (asphalt thinned
with volatile oil): '

Are those which give off fTammable vapors only
above 80 degrees F (as determined from an
open-cup tester). Within this class, there
are two grades, Grades 0 and E, based on flash
point: '

Combustible 1iquids are those having a flash
point above 80 degraes F, but below 150
degrees F, such as kerosene, JP-5 jet fuel,

‘1ight oils, distillates and a few heavy crude

oils.

Combustible 1iquis are those having a flash
point of 150 degrees F or above, such as heavy
fuel oils, Bunker C, road oil, lubricating
ofl, asphalt, coal tar and fish, animal or
vegetable oil.

pp. 1-5 and 1-6}.
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. An endorsement is valid for the lifetime of the document of the
individual (J. Pendegraft, personal communication, March 1985). At the
present time, endorsements for specific Subchapter D or Subchapter 0 cargoes
are not placed on a tankerman's MMD. However, this is subject to change. New
rejulations were proposed and published December 18, 1980. The industry and
the CG have been discussing them ever since'(Federél Register, "Tankerman
Requirements...," Uecember 18, 1980, pp. 83290-83299). It is not known if the
new rules will ever become law, and if so when. Nevertheless, as frequently
happens, the proposed rules have made an impact.: A good exampie of this
influence is demonstrated by the fact that, in the interim, most of the
tankerman courses have been redesigned to meet the more rigorous criteria (J.
Pendegraft, personal communication, March 1985).

The p»oposed requlations are scheduled to provide for tankerman endorse-
went classifizations and set standards for handiing dangefous 1iquids and
Tiquefied gases as defined by the I[nter-Governmental Maritime Organization
(IMG). Currently, those companies or terminals which handle Subchapter D and
Subchapter 0 products write a letter to the nearest CG Captain of the Port
requesting CG recognition of "pérson-in-charge” ¢n the vessel or in the
terminal responsible for handling Subchapter O or Subchapter D cargos. If the
request is granted, this letter {. pasted on the vessel or in the terminal and
the designated person is responsible for the handling of the products. He (6r
she) must also direct the work of all the other personnel in the terminal or
on the vessel with respect to maintenance during transport, loading and
unloading (J. Pendegraft, personal communication, March 1985). The same CG
official estimated that river tankermen most frequently hold 0 and €
‘endorsements and more seafarers with tankerman endorsements work on the inland
waterways than work on ocean-going vessels engaged in trade to foreign ports.

Health Care

Maritime tradition, "Jones Act" case law and maritime labor contracts are
replete with statements and rulings holding the vessel owner/cperator of U. S.
documented vessels responsible for provision of medical care to officers and
crew and compensation for illnesses and injuries sustained in "the service of
the vessel." Accordingly, personnel aboard vessals are not eligible for
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worker's compensation. The Coast Guard enforces standards and regulations
affecting the occupational safety and health of seafarers aboard vessels in
U. S. waters, including the inland waterways (Federal Register, "Authority
to...," Mar-h 11, 1983, pp. 11365-11366). The U. S. Public Health Service
(PHS) was estabiished in 1798 to care for "sick ang disabled seaman." Any
seafarer whose work aboard a U. S. documented vessel involved its operation,
defined as "navigation, preservation and care," and who had the requisite "sea
time," was eligible for health care services in any of the PHS facilities
(PHS, Bureau of Medical Services, "Health care...," 1980, p. 1). That
entitlement was terminated September 30, 1931, by the Omnibus Reconciliation
Act of 1981, P.L. 97-35, signed August 13, 1981. When the PHS fac111ty'system

. was closed in 1981, it was comprised of 9 hospitals and 27 c¢linics (Source--

the writer, based on professional experience while employed in the PHS Bureau

" which administered the nospital and clinic system).

Even while seafarers were entitled to medical care through PHS hospitais
and clinics, most unions had their own clinics and health blans through which
their members (and in somekinstances. dependents) could receive care. Primary
funding for the union plans was and is derived from a negotiated employer
contribution to the joint company-union trust fund and is computed on a man-
per-day basis. The preemployment examinati.n usually required of uniicensed
seafarers prior to each coast-wise and foreign voyage rarely is required of

‘personnel working on inland waterways because those individuals (officers and

unlicensed) tend to work for the same company on one_to,three year contracts.
However, irrespective of the pakt of the industry in which they work, any
seafarer (1licensed-unlicensed, union-nonunion) may be required by the company
and/or the union to undergo annuai or biannual physical examinations (E.ILove,
personal coﬁmun1cat1on, January 1985). |

The health and safety of tankermen and all other seafarers is .impacad by |
conditions of the maritime workplace. The same small group of people must

'operate the vessel 24 hours a day, seven days a week. There are no "fresh

troops® available as in most land-based industries that operate on an e1ght-'
hour-a-day schedule and a five-day workweek. Added stress results from the
vast technological thanges that have increased the size and complexity of
vessels, There has been no corresponding increase in the size of crews.
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Crews, in fact, have been reduced in number of personnel required. Ocean-
going vessels average crews of 25-30; inland waterway vessels average crews of
11-15. Also, hazards abound in necessary, recurring functions when loading
and unloading combustible, flammable, and/or toxic substances and when
maintaining sophisticated equipment under adverse weather conditions. The
crew's duties require skilled use of complicated apparatus while standirg on
unsteady platforms. The lighting is often poor, and the work area wet and
slippery. High ncise levels and intense heat are normal components of work in
certain areas such as the engine room or the galley. Officers and crew must
adapt to vast extremes in temperature.

Seafarers are required to work seven days a week. They receive overtime
pay for all work over 40 hours. Workday patterns vary. Coast-wise and
foreign industry oiiicers and crew work two four-hour watches (shifts) during
every 24-hour period. They have eight hours off between each watch. On
inland waterway vessels, personnel work six hours on duty and six hours off
(E. Love, personal communication, February 1985). The nature of the working
conditions demands cooperative, competent performance on the part of each crew
member. Preservation of 1ife and safety takes precedence over individual

rights and privileges.

Once "signed on," crews are, of necessity, subject to much stricter
compliance with the demands of officers for the aforementioned reasons.
Debate and questioning of authority is not permitted. Serious charges can be
lodged against seafarers who do not follow orders. This sometimes leads to
"bottled-up” emotions and physical reactions such as heightened blood pressure
levels, migraine headaches, heart malfunctions, gastro-intestinal probleﬁs and
other anxiety-related illresses.

Mariners, including those who work on the 1Hland w&terwayﬁ,'are more at
risk of infection, on-the-job accidents and exposure to hazardous and toxic
sutstances than land-based workers. Their workplace is constantly on the
move. Unlike most workers whnse jobs are in one community, mariners recefve
care from a varfety of sources, usually in many different 1océtions. Although
a mariner may have a reqular source of care in their home port, there is
1ittle chance of obtaining continuous care from the same provider when




working. This factor can also interfere with the detection of subtle
physiological changes such as those caused by repeated 2xposure to small doses
of toxic substances over an extended period of time. '

in addition to regular sources of health care, seararers who become {11
or injured on the vessel are taken to the nearest port for medical caré if the
aiiment cannot be handled on the vessel. As a result, parts of any seafarers
medical history may be lodged in a myriad of hospitals and doctor's offices
scattered among various ports and the surrounding area. Notations regarding
the particular iliness or injury and associated events are recorded in the
ship's log of the specific voyage on which they occur. Rarely, if ever, is
there consolidation of any type, so records remain isolated and incomplete.

Although not to the same degree as for seafarérs, the health care
delivery system is fragmented for most Americans. and many groups are
confronted with problems of access and continuity of care as well as the
prident utilization of health care services. Nationwide, rapidly escalating
crsts for health care have made the rise in healih care costs consistent1g
steeper than the rise in the Consumer Price Index. The most current
statistics on these indicators are contained in a report the Department of
Health and Human Services is required to send to Congress and the President
each year on the health status of the American people. An excerpt from the
"Highlights" section of this report states:

“In 1983, health care expenditures in the United States
totaled $355.4 billion, an average of $1,459 per person, and
comprised 10.8 percent of the gross national product. Between
1982 and 1983, the medical care component of the Consumer Price
Index (CPI) increased nearly three times the overall inflaticn
rate (8.7 percent versus 3.2 percent). Ouring this period the
hospital room component of the CPI increased by 11.3 percent, a
smaller increase than between 1981 and 1982 (15.7 percent).
Hospital cara expenditures continued to claim the largest share of
the health care dollar, accounting‘for 41 percent of health care
expenditures in 1983..." (DHHS, National! Center for Health
Statistics, Health United States 1984, p. 3).
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For a number of years, the Economic Policy Division of the Chamﬁer of
Commerce of the United States has conducted an annual survey of employee
benefits offered by a cross section of American companies (Chamber of Commerce
of the United States, Employee Benefits 1983, 1984, p. 4). .The February 1985
issue of Coaiition Report published by the U. S. Chamber of Commerce's
Clearinghouse on Business Coalitions for Business Action reported on the
Chamber's most recent survey which found that:

“"American employers paid more than $100 billion for private
and pubiic health insurance in 1983. [t was estimated that
approximately $82 billion or 75 percent of this money was spent
for private health insurance and‘about $18.5 billfon cr 31 percent
was spent for Medicare," (Clearinghouse on Business Coalitions for
Health Actien, "U. S. Chamber s Benefits Survey,” Coalition
Report, February 1385, p. 1).

‘Maritime employers are at a greater disadvantage than dwner/managers in
most other industries. Théy are located in widely separated ports all over
the country and the worlid. Their workers are rarely in the same locale as the
main office of the company. Communication of thz needs and desires of either
management or labor is difficult. Maritime law, work practices and tragition
peculiar to the industry are superimposed and are an intricate part o/ all
negotiations on health matters. For example, merchant vessel personnel have
an unequivocal right to a trial by jury for personal injuries suffered fn the
course of their empioyment (46 USC 688, placed into law as an amendment to the
Merchant Marins Act of 1920, which is better known as “the Jjones Act."
Committes Print, 98th Congress, lst Session, "The Merchant Marine Act,
1936...," p. 172. This document is a compilation of laws of interest ta the
Merchant Marine and Fisheries Committea, J. S. House of Representgtives).v
Since maritime workers are rarely eligibie for workers compensation, a greater
financial résponsibi]ity zccrues to the employer. This situation is
aggravated by the current lack of a cohesive plan for the delivery of health
services, knowledge about what services are being used and how much of the
company or unions' resources are being subsumed by this required empioyee
benefit., The maritime industry has not yet become involved in the growing
revolution taking place in the health care field.

B-19




Concern about escalating costs has motivated many land-based employer
become involved in developing cost-effective health delivery plans. They
developed coalitions to determine employees' health car= needs, patterns o
utilization, and costs to productivity resuiting from time lost due to
accident or iliness. Through business coalitions and other means, many
managers have increased their knowledge and understanding about the value
cost-effectiveness of including preventiye health care, health education a
rehabilitative services in employee benefit plans. Those whose workers ar
exposed to dangerous conditions are especially alert to the financial disa

' that can result from lack of attention to health and safety matters in the

workplace. Enhanced public awareness of the dangers of toxic or flammable
materials has also provided added impetus to thié concern about occupation
health and safety. Alternative plans which change traditional patterns of
health care delivery have proven to be effective in the improvement of hea
care cost and utilization trends. Some of these techniques can be adapted
applied effectively in the maritime workplace. |

8-20

s to

ﬁave

and

ster

Tth
and




[ 4]

REFERENCES

American Waterways Operators, inc., Annual Report, 1983-84 (no publication
date), Arlington, VA, pp. 6, 11, 21, and 23.

American Waterways Operators, Inc., Inland Waterborne Commerce Statistics
1981-82 (no publication date), Arlington, VA, pp. centerfold, S, 6, 8,
11, 13 and 14.

Chamber of Commerce of the United States, Employee Benefits 1983 (1984),
Survey Research Section, Research Center, Economic Policy Diviston,

Washington, D.C., p. 4.

Clearinghouse on Businass Coalitions for Health Action, "U. S. Chamber's
Benefits Survey", Coalition Report (February 1985), pp. 1, 4.

»Coas; Guard, “Approved Course Listing - December 1984," Unpublished work
document, computer printout made available by staff of CG Merchant Vessel
Personnel Office.

Coast Guard, A Manual for the Safe Handling of Flammable and Combustible
Liquids _and Other Hazardous Products, CG-174 (September 1, 1976),
Washington, D.C., U. S. Government Printing Office, pp. 1-5 and 1-6.
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Exhibit 4

TRAPPFIC TRANSPORTED ON INLAND WATERWAYS OF UNITED STATES

(Exelusive of Great Lakes)
Net Tons .

Year Of 2,000 Poundsl Ton-Miles

1940 183,417,791 22,411,961,000
1968 472,480,483 152,812,240,000
1966 489,066,210 184,528,798 ,000
1967 $00,912,733 174,582,978 ,000
1968 $20,904,839 179,336,707,000
1969 548,481,358 187,666,323 ,000
1970 $33,598,222 204,084 ,9¢8,000
1M 580,470,417 210,003,291,000
1972 $97,295,337 229,7%4,230,000
1973 596,459,513 232,307,988 ,000
1974 $99,219,3%4 247,430,888 ,000
1978 882,211,482 243,038,888 ,000
1978 607,703,685 287,216.7<1,000
1977 612,149,130 277.,5¢ . ,000
1978 624,015,527 290,38 .31,000
1979 628,082,832 302,903,719 ,000
1980 629,162,723 310,848,090 ,000
1981 613,918,593 312,1298,371,000
1982 $71,088,177 288 ,047,430,000

1 Rnown duplications resulting from repoeting of (dentical shipments over two cr more
waterways have been eliminated except that the figures for 1965 and subsequent
years represent originated traffic. :

Source: Inland Waterborne Commerce Statistics 1931-82, p. 11
American Waterways Operators, Inc.; Arlington, VA,
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Exhibit 6

PRINCIPAL COMMODITIES TRANSPORTED ON THE INLAND WATERWAYS
OF THE UNITED 3TATES (EXCLUSIVE OF THE GREAT LAKES)
N NET TONS OF 3,000 POUNDS—CALENDAR YEARS 1980, 1981 AND 1982

Commodity 190 1.1 1982
Grain and grein produets $1,486,345 54,233,780 30,492,791
Soyoeans 18,117,049 19,377,286 19,807,051
Presh fish and sheilfish 1,182,908 2,321,782 2,135,181
Manhaden ' 123,332 411,689 233,117
Marine shells, wmanufactured 9,241,183 8,029,883 6,230,510
lron ore end concentrates 4,479,288 3,831,208 009,081
Alunimm ore arxd coneentrates 493,841 310,204 217,207
ores and soncentrates 510,122 830,502 182,97
Nonferrous ore concentrates, n.e.e. 729,312 349,277 379,023
Cal and lignite 138,513,379 147,513,433 136,244,778
Cruds petroiem 47,008,858 39,303,749 37,503,032
L imms tone : ‘ 4,178,101 3,683,501 4,196,213
Sand, gravel ard crushed rosk 58,148,819 45,067,293 43,040,008
Clay and strueturs) clay products 1,323,633 1,003,278 872,082
Sulpr, dry and liquid 4,796,450 4,378,197 2,008,822
Norrmtallic minereis, n.e.e. 4,982,324 4,003,30% 4,784,301
Sugar 17,088 345,601 448,284
lesses ' 415,830 438,794 $17,003
Vcrubla oils, margarine, shortening 1,570,339 1,393,516 1,127,863
. Tallaw, animal oils end fats’ T 488,837 363,884 328,108
Animal {eeds 4,203,340 4,003,334 4,547,210
Lﬂ,! , 108,068 411,579 180,107
Mafted logs 16,735,458 13,191,012 12,810,804
Pulpwood, log 1.431.778 1,478,777 1,079,9%0
Lutder and wood produsts, exe. furniture 2,184,708 3.048,923 1,678,841
PMaip 948,091 7.7 743,17¢
Paper ard peper produets 1.813,200 1,777,500 1,479.9%
Sodium hydroxide 3,301,687 2,703,146 2,514,001
Cruda tar, oil, gas produets . 1,363,498 1,381,449 1,149,837
Aleohols . 2,394,883 2,291,087 2,332,891
Benzerne ard toluene 3,430,340 3,213,881 1.948,483
Sulphurie ecid 1,223,203 2,099,379 1,543,178
Basie ehomicnls and produets, n.e.c. 17,373,927 17,229,081 14,170,298
Pertiliser and fertiliser materinis 9,240,973 8,290,781 7,403,
Qasoline 35,437,397 33,700,837 33,072.289
Jet fusl 4,588,997 4,864,494 4,772,200
Karocsens . ' 1,837,914 1,290,331 1,302,939
Distillate fwel oil 36,283,044 34,749,147 30,609,324
Resicaml fuel oil 91,023.43% 82,329,900 70,139,042
luprisating oils end greeases 2.3664,558 2,101,928 2,151,158
Naphths, petroleum soivents 4,398,982 3,408,196 2.623,839
Asphalt tar snd Ditehes 3,407 428 3,394,849 4,000 .19¢
Coke, petrolesn aoke ) 3.929.5%44 4,144,843 3,724,581
Liquefied guses ", 1.190,838 1,109,389
Other petroleum and coal produets 1.901.8%1 2.204,981 1,001,341
Beilding eamant 1,767,841 4,548,938 4,089,371
L 1,178,344 1,208,041 1,370,448
Sleg 774,907 429,973 04,302
iren and steel produets (w/ferroalioys) §,771.000 7,538 .088 4,087,081
Iren ot sten! serwp 1,891,339 1.291,532 1,004,825
Tste and serap, N.0.€. 15,344,979 19,993,173 22,133,370
Wter 1,900,770 3,134,901 1,847,070
Other omodit:es 9,288,014 3,109,943 $,774.792
WD TUIAL $29,162,723 613,918,303 871,098,177

Sourc2: Inland Waterborne Commerce Statistics 1981-82, pp. 13-14
American Waterwa:-s Operators, Inc.; Arlington, VA,
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Exhibit 7
* DOMESTIC BRRGE TRAFFIC ~ SELECTED COMMODITIES
Calendar Year 1982 '
(IN TONS OF 2,000 POUNDS)
BARGE PERCENT TOTAL
CODE PRODUCTS TRAFFIC BARGE TO °~ DOMESTIC.
TOTeL - TRAFFIC
TROFFIC
CHEMICALS AND ALLIED PRODUCTS
2819 Sodium Mydroxide 3,321,797 87.2 3,809, 758
2811 Crude Tar, 011, Gas Products 1,199, 850 89.9 1,336, 654
2812 Dves., Pigment. Tanning Mats 1,203 33.7 3,573
2813 ‘Alconols 2, 449, 353 7%5.0 3,253, 960
2816 Radicactive Materials, Wastes K7 T
2817 Benzene and Toluene 2,963, 785 88.3 3, 360,281 -
2818 Sulophuric RAcic 1,609,579 99.9 1,609,630
2819 Basic Chemicais and Prod, Nec 14,958,019 79.6 18,800,819
2621 Plastic Materials 97,018 72.7 133, 400
e8ee Synthetic Rubber 82.414 98.3 83,839
2823 Syntnetic (Man Made) Fibers 1,663
2831 Drugs ‘ 1 14,513
2841 Soao 746 i 100, 547
2651 Paints 1,384 6. 4 21,786
26861 Gum and Wood Chemicals 229,979 9e.6 237,649
2871 Nitrogenous Crem Fertilizers 3, 379, 341 98.3 3,427,749
2872 Potassic Chem “ertilizers 1,988, 208 98. 6 1,103,294
2873 Phosohatic Chem Fertilizers 285,261 99.7 286,250
2876 Insecticides, Tisinfectants 2,018 19.1 19, 566
2879 Fertilizer anc Materials, Nec 3,453,014 99. 4 3, 474, 457
2891 Miscel]laneous Chemical Prod 365, 384 60.9 629,119
CATEGORY TOTAL 35, 452, 642 41,670, 3564
PETROLEUM AND CORL PRODUCTS
2911 Gasoline S4, 349, 769 72.4 735,047,348
e312 Jet Fuel 8,145,816 62.3 13,978,178
2913 Kerosene 1,546, 424 69.3 2,231,674
2914 Disti)late Fuel 01} 40,618,274 65.8 62,055,773
29193 Residual Fuel 01l 80, 996, 198 71.3 113,301,897
2916 Luoricating Oi1ls and Greases 2,215,419 45.3 4, 889, 269
€917 Naonthna, Petroleum Solvents 3,653, 381 71. 4 5,118,513
2918 Asohalt. Tar, and Pitches 6,373,719 91.7 6,957, 556
29¢9 Coxe, Petroleum Coke 3,774,248 94,1 3,845,573
© 2921 Licuefied Gases 1, 376, 568 96.8 1,393,114
2951 Asonalt Builcing Materials 3,824 41,7 9, 161
2991 Petroleum and Coal Prod, Nec 2,504,039 87.4 2,866,314
CATEGORY TOTAL 203, 563, 666 299, 794, 379

- > 2 B D o e D S D T i e e A . e

* Extracolated from Table 19, “Domest:c Barge Traffic - Commodity By Tyoe of
Traffic.” Calencar Year 1982,
RPart 3, Natioral Summaries, Devartwent of the
Rrmy, Coros of Ergineers, Fort Belvo:r,
VA 22969. July 1784. .

page 39. WRSC-WCUS-82-5.
Water Resocurces Suoport Center.
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MARITIME LABOR/MANAGEMENT AFFILIATION INFGRMATION

AFL-CIO AFFILIATED SERFARING UNIONS:

MEBA 1

mEBR 2

MEBA 3

ARA

mSQO

S0A

mEy

NMy

" sup

Source!

International Organization
of Masters, Mates ang “ilots

Natioral Marine Engineers'
Beneficial Rssociation
District 1

-Marine Engineers’ Beneficial

Associlation - Assccirated
Maritime Officers

(Somet 1mes referved to as
MEBAC-AMD)

Radio Officers uUnion (ROU-
NMEBRA3)

" American Racio Rsgoclation-mMmD

(rerced with MWE circa 1981)

Marine Staff Officers
Associations ~SIUNA

Staff Officers fissociation
of America

Marine Fireman's union
Natioral ™Maritime Union

Saafarers [nternationai union

of Nortn Ame, 1ca (SIUNA 13 usec

less frecuently %han S1.)

Deeosea - d.714
Great Laves - 863

Inlanc Waterways - 4,313

Sailors' union of the Facific

Uffice of Maritime Laoor arz Training,
Department of Transsortatiorn.
Bartnolow,

19,922

3,881

459

EL

194
1,672

29, 229

13,32

3, 902
64, 328

Exhibit 8
Page 1

Maritime Acmintstration, U.S.
Information as of December 31, 1984.
personal communication, January 1385.)




Exhibit 8

Page 2

INDEPENDENT TANKERMEN'S UNIONS: (Not affiliated with AFL-CIO, usually
referred to as "company” unions)

¢ American Tanwer Officers' Asscciation }

0 Atlantic Maritime Officers Association
Atlantic Maritime Empioyees Union

o Exxon Radio Officers' Asscciation
Exxon Seamen'’s fFAssociation

o Gettv Tanker Cfficers' Association
betty Tanwermen’s Assoc:atlon

0 OGulf Tracing and Transcortation Company
(Decw and Engine Officers Inly)

0 Mobile Tanker 0°ficers' Rssociatian
011, Cnemica. ana Ptomic worvers, (ocal 8-8@11

o Saoine Incedendent Seagcing OfFicers Assaciation
Saoine Inacepencent Seamen’s Assaciation

o Sun marine Licensed Officers Association
Sun Tarine Emdiovees' As3ICilation

o Tanker Manacement Irc, Seagoing Off:icers Assoc:ation
Tanver Manacement Inc,, Seacoing Seamen's Association

o Texacc Tanwer (fficers’ Agssociation
“exaco Radio Officers' Associazion

Sources Seafaring 0Guige ard Directory of Lador Manajement ARffiliations.

Office of Maritime Lador ard Training, Maritime Agministration, J.S.
Department of Transportation, Decemoer 1382, op S51-52.

LONGS-ORE UNIONS:

1LA  International Longshorenen’s Associatior (RF_-CID)

ILWy International congs-oremen’s and warehousemen's Union

Sources Seafaring Guige ang Diregiory of Lador Manazement Affiliations,

Office of m™aritime Ladbor ard Training, Maritime Acministration,
u. 5. Department ~f Trarnsoeortation, Decemoer 19582, oo u1-%2.




Exhibit 8
Page 3

NEGOTIATING BODIES AND ASSGCIATIONS: : ' |
‘o AMA ~ American Maritime Committee
Negotiates with MMP, MEBAS/AMO, ARA, ROU, SIu

o mMSC -~ Maritime Service Committee

Negotiates with MmO, MEBR, RDIJ, STA, NmMU

o TsC - Tanxer Service Committee

Negotiates with MMP, MEBA, ARA, ROuL, NMY

o PMA ~ Pacific Maritime Association

Negotiates with LWL, MSO, SUP, MCS, MFU

Source: Seafaring Guide and Directory of Lagor Management Affiliations,

Office of Maritime Lador and Training, Maritime Acmimistration,
Decartment of Transoortation, Decemper 1982, 5p 1-2.
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Exhibit 9 !

PERSONAL TOMMUMNICATIONS

Les Bartnolow Office of Mmaritime Laoor anc Training (292) 426-5757
maritime Acministration (Marfc)
Desartment of Transaiortation
499 Seventh Street, S.w. - Room 73@2
wasnington, D.C. 20550

John K, Bobb Acagemic Director (I01) 8393-5729
Maritime Institute of Tecnnology and
Graduate Stuagies (MITAGS)
5722 Hammonds Ferry Roag
Linthicum meignts, ™arylang 210839

Artnur Friedherg Director (2@82) 4¢B~57599
Office of mari1time Labor and Tra:ining
Maritime Administration (Marfd) .
433 Seventn Street, S.w. - Room 7332
wasnington, D.C., ceS3@

366-4349

n
~
fu

Estner Love Corisuitant (
321 Vveazey Terrace, N.wW.
Wasnington, D.C. 20728

Dan Owen . Editor (314) 241-7354
Tre iniang River Buiage
Tnre waterways Journai, Inc,
656 Security Building
319 Nort- Fourtn Street
St. Louis, Mesouwri 63102

Jonn Pengegraft rieutenant Commancer (202) 4&6-2242
mercnant Vessel Persanrel
U.S. Coast Guard. DIT (G-mvb-3)
2129 Secord Street, S.w.
wasnington, D.C, 2@2733

Jack Simosan Saitor (3°4) 241-7354
Tne waterwavs Journal
Tne waterways Jourral, Inc.
Ee6 Security Buiicing
319 North Fourtn Street
St. Louls, Missour; £3102
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Houston, Texas

R. J. Prevost, M.P.H.
0. E. Johnson, Ph.D.

Southwest Research [nstitute
San Antonio, Texas

June 1985




GUIDELINES FOR INDUSTRIAL HYGIENE

Backqround
One of the important functions of the marine transport industry is the

transportation of bulk liquid products in tankers and barges. These bulk
liquid cargbs include pure chemicals, gasoline, crude oil, and other common
chemical and petrochemical products. More than 600 substances are regulated
in marine transport by the United States Coast Guard under Title 46 of the
Code of Federal Regulations.

The toxicity of bulk liquid cargos ranges from substances with negligible
toxicity, such as edible vegetable oils, to highly toxic substances, such 1s
carcinogens. Many of the cargos are 1iquid organic soivents which tend to .
have significant vapor pressures, and therefore significant potential for
reSpiratory hazard at ordinary temperatures. Others present a s1gn1f1cant
potential for absorption of liquid or vapors through contact with the skin or
with mucous membranes. '

Marine transport personnel who handle these bulk liquid cargos and U. S.
Coast Guard personnel involved in regulation and inspection of marine trans-
portation activities are potentially at risk to exposures to toxic substances
in performance of their normal work activities. This work environment is a
toxicologically hostile and potentially hazardous environment, therefore, the
‘need to control exposures of marine workers to chemicals and to monitor their
health status. is cbvious. This paper outl‘wes‘such an 1ndu§trial hygiene pro-
gram for the marine hazardous chemical worker. Industrial hygiene is one
element of a marine occupationa? safety and health'program comprised of three
major elements: industrial hygiene, medical monitoring and data base
management. Industrial hygiene provides an active set of preventive measures
to avoid adverse chemical exposures and otner safety problems. Medical
monitoring provides a "safety net" to monitor for adverse health effects in
the worker populations. Data base management provides a record of data
generated and provides a means of rapid access to data files for specific
information and for data summaries. ‘

Scope of Industrial Hyqiene .
The American Industrial Hygiene Association defines industrial hygiene as

“that science and art devoted to the recognition, evaluation and control of

__________"



the environmental factors and stresses, arising in and from the workplace,
which may cause sickness, impaired health and well being, or significant
discomfort and inefficiency among workers or among citizens of the community.”
The objective of industrial hygiene is to prevent occupational diseases which
could result in disability or death and to maintain the health and well-being,
both mental and physical, of the individual in his or her work enviromment.

Effective control cf occupational diseases is dependent on recognition of
the causative agent or agents. The essential element in this recognition is
the ability to isolate and to measure the etiological agent in the work
environment. Accordingly, the industrial hygienist needs airborne contamina-
tion data over a period of time to determine if a health hazard exists. For
many substances, biological specimens from the workers can be used as an
indicator of exposure in conjunction with air samples.

Proper sampling technique, calibration of equipment, and accurate labora-
tory analyses of industrial hyaiene samples, including biological samp1es;
permit proper evaluation of exposures from both the environment and work
practices. The concerted efforts of the industrial hygienist, the physician,
and the laboratory chemist assures the best means of evaluating potential
exposures to hazardous work conditions. Quantitative data coliected and
properly documented provide valuable records for the future. Also, these
laboratory data can be indicative of compliance with standards and
regulations,

A properly designed industrial hygiene program will provide:’

(1) Uniform early recognition of health threats such as elevated
concentrations or prolonged exposures to permit preventive measures
to be applied, and

(2) Evaluation of those substances that are potentiaily.capable of
causing discemfort, stress, and inefficiency where there may not be
any clinical symptoms of occupational disease.

deof Elements of a Marine Industrial Hygiene Progqram

This paper presents guidelines for development of an industrial hygiene
program for workers exposed to hazardous chemicals in the mariﬁe transporation
industry. The program is designed to prevent adverse chemical exposures and
to avoid other safety problems by training workers to utilize appropriate
safety equipment and to follow designated safe work practices. The industrial
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hygiene program accomplishes this by providing audits of compliance with
safety protocols, by monitoring levels of toxic chemicals in the workplace,
and by design of envirommental controls and work practices. For convenience
of discussion, these activities have been divided into five major topics:

(1) Recognition and evaluation of exposure hazards,

(2) Control of exposures, .

(3) Training program,

(4) Audit surveys to evaluate exposure control, and

(5) Personnel and laboratory support.

Recognition. An iadustrial hygiene program will provide recognition of
the hazard types and evaluation of all work activities with potential for
hazardous exposures. [t will categorize work scenarios, chemicals, and number
of workers so that priorities can be established for high risk situations
having the largest number of man hours with potential éxpo;ures. This effort
will require evaluation of exposure levels, work practices and procedures by
proper use of calibrated instruments and sampling devices. | ‘

Control. The second major component is control of exposures through
routine application of safe work practices and other control measures during
all potentially hazardous operations. Control measures will involve
1n¢lenentat10n of engineering controls to reduce or eliminate exposures,
routine application of a hazard communica.ion system to inform workers of the
potential hazards to health and safety, and develooment and application of
work scenario and chemical specific safe work practices. The compliance of
workers to safe work practices is ‘a key pa=t of industrial hyglene. It |

. involves routine implementation of environmental monitoring to assess work-

place concentrations in confined spaces, routine application of procedures and
controls such as engineering and administrative controls, and the usea of pro-
tectivé equipment. To be effective, these procedures and controls must be
followed feqularly by the marine workers.

Training, The third major component is the training of workers in safe
work procedures and use of personal protective equipment., The training should
be very specific to actual work situations. Testing and frequent retraining

"must be an integral part of this activity.

Audit Survey. The fourth element is an addit function of the industrial
hygienist to monitor occupational exposure levels of toxic chemicals in
varfous work practices, to monitor compliance with established regulations,
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procedures, and controls, to assess the status of training, and to ensure that
proper records are being maintained. These audits must be performed by
trained personnel. Because of the need for cost effectiveness, the audits
should focus on the high risk situations: the most toxic chemicals, the most
dangerous work conditions and durations of potential exposures, and the
largest numbers of employees. These audits can be reqularly scheduled events
or can be made in response to an accident or episode known or suspected to
present a serious health or safety problem.

Support. Implementation of a marine industrial hygiene program will be
accomplished under direction of an industrial hygiene staff and organization
responsible to upper management for accupational safety and health. In
addition to in-house management and staff, & jit survey teams will be required
to perform audit surveys at all hazardous work locations. Arrangements for
adequate and appropriately located laboratory support «111 also be required
for analysis of environmental and biological samples.

Summary. A summary of the topics included in a comprehensive 'ndustrial
hygiene program appropriate for workers exposed to hazardous chemicals in the
marine transportation industry is presented in Table 1. In certain components
of the industry, such as barge operations in inland waterways, it may be mora
difficuit to implement all aspects of the comprehensive program.

Inputs to Medical Monitoring

The information resulting from a properly designed industrial hygiene
program has a number of uses. Among these are determination of compliance
with standards and requlations, determination of potential workplace health
problems so as to allow preventive measures to be introduced, and
determination of worker-specific information such as personal exposure

concentrations.

~ Certain types of information resuiting from an industrial hygiene program
can serve as impartant inputs to medical monitoring and health surveiliance
programs for those workers potentially exposed to hazardous chemicals. These
include:

(1) Results of IH audit surveys reporting workplace concentrations
observed and measured for specific chemical substances or mixtures
of chemical substances with record of:

(a) Worksite location and description,
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(2)

(3)

(b)
(c)

(d)

(e)

(f)

(9)

Work scenario description,

Workplace conditions, protective equipment used, engineering
controls employed,

Identification of employees performirg specific work
activities, ‘

Identification of specific employee for all personal exposure
sampling or biological sampling,

Description of the hazardous matertals observed and/or
measured, ‘
Specification of the sampies obtained and the results of
laboratory analysis.

A standard form for recording sdch information currently in use by
the U.S. Coast Guard, Number (G-5386(4-85), is presented in

Attachment A. .
Record of entry into confined spaces not intended for ;bntinuous

employee occupancy incliuding:

(a)
(b)
()
(d)
(e)

(f)
(9)

Workplace location,

Description of the confined space,

Description of the work activities,

Description of the Lazards expected in the confined space,
Concentrations of chemical substances measured in the confined
space including oxygen level, combustible gaszcnncentrafion,
and concentration of toxic substances, '
Identification of the employees entering the confined space,
Description of the conditions during entry ircluding protective
equipment, ventilation, monitoring, and duration of stay in
confined space.

The use of a confined space entry permit such as that presented in
Attachment B would provide the necessary inforwation.
Reports of incidents or accidents involving known or suspected

overexposures of persunnel, with record of:

(a)
(b)
(c)
(d)

Oescription of incident or accident,

Worksite location and description,

Work scenario description, v
Workplace conditions, protective equipment used, engineering
controls employed,



(e) Description of the hazardous materials observed and/or

measured, A
(f) Identification of the specific individuals with known or

suspected exposures,
(g) Sampling and analysis data for all measurements including area

concenirations. ‘persona\ exposure sampling, and/or biological

sampling.

An example incident report fbm for collection of the required
information is presented in Attachwent C.



TABLE 1

GUIDELINES FOR AN INOUSTRIAL HYGIEME PROGRAM FOR WORKERS
EXPOSED TO HAZARDOUS CHEMICALS IN THE MARINE
TRANSPORTATION INOUSTRY

Recognition and Evaluation of Exposure Hazards

Recognition

(1)
(2)
(3)
(4)
(5)

Toxic Substances

Work Scenarios

Workplace Locations with Exposure Potential
Routes of Potential Exposure

Numbers of Workers Potentially Exposed

Evaluation

(1)
(2)

(3)
(4)

Exposure Levels and Lengths of Exposhre
Equipment Requirements and Availability

(a) Protective gear
(b) Envirormental instruments

Work Practices, Procedures, and Control Measures in Use
Records :

Control of Exposures

Engineering Controls
Administrative Controls

(1)

(2)

Hazard Communication

" (a) workplace labeling

(b) Employee information and training
(c) Work authorization permits

Safe Work Practices
(a) work scenario specific
(N Confined spaces

- Entry permit
- Environmental monitoring requirements

(11) Ullage Gauging
(111) Other




Control of Exposures - Cont'd.

(b) Chemical specific practices

&) Carcinogens {class 1)
(11) High toxic hazards (class 2)

(3) Reporting

(a)

(b)

(c)

IH audit reports

(1) Descriptive report

(11) Concentrations and/or personal exposures measured
(1i1) Data for individual medical records

Confined space éntry records

(1) Concentrations and/or persoral exposures measured
(i1) Personne) entering confined space

[ncident reports

(1) Descriptive report ‘
(11) Hazardous materials observed and/or ueasured

(111). Personnel involved

(iv) Concentrations and/or personal exposures measured

Personnel Protection

(1) Protective Equipment

(a)
(b)

Respiratory‘
Dermal

(2) Instrumentation: Concentration Levels

Oxygen levels

Flammability levels

Detector tubes - tcxic levels
Maintenance and calibration requirements

Trairing Program

Hazard Education

(1) Noise

(2) Chemical Agents

(a)

Modes of exposure

(1) Inhalation
(11)  Skin and mucous surfaces
(111) Ingestion




Training Program - Cont'd.

(b) Toxic effects

high level exposure
low level exposure
carcinogenic
mutagenic
teratogenic

(1) Acute effects
(i1) Chronic effects
(ii1) Genetic effects

[ N '}

(3) Radiation

(a) lonizing
(b) Non-ionizing

(4) Confined Space Hazards
(a) Oxygen levels
(b) Flammability levels
(c) Toxic levels
Hazard Communication
(1) MsDS
(2) Emergency Response Guidebook
(3) Confined Space Entry Permit
(4) Cargo Information Cards
Protective Equipment
(1) Noise
(2) Dermal
(3) Respiratory
(a) Fit testing
(4) Radiation
Detection Equipment
(1) Instruments

(a) Oxygen and flammability levels
(b) Caltbration ' : ‘

(2) DOetecter Tubes

(a) Toxic levels
(b) Limitations




Training Program - Cont'd.

Work Practices

(1) Confined Space Entry
(2) Ullage Gauging
(3) Other

Audit Surveys to Evaluate Exposure Control

Purpose of Audit Surveys
Action Levels

(1) Occupational Exposures

(a) Greater than % TLV
(b): Medical surveillance required

(2) Potential Hazard

(a)

Greater than TLV - Remedfal action required if toxicological
assessment confirms existance of hazard

Survey Schedules

(1)

(2)

Initial Survey

(a)
(b}

Schedule all work stations
Prioritize

(1) Severity of hazard
(11)  Number of workers

Foliow-Up Surveys

(a)

(b)

(c)

TLV exceeded on initial survey

(1) Immediate remedial action if toxicological assessment
confirms existance of hazard

(1) Immediate follow-up survey if remedial action has been
taken

Greater than % TLV noted

(1) Follow-up survay on regularly scheduled basis - Annually
or 8iannually

Less than ¥ TLV

(1) No schedule for follow-up
(11) Follow-up only tf additional information indicates need




Audit Surveys to Evaluate Exposuyre Control - Cont'd ' ;

Observations

(1) Compliance with Established Procedures
(2) Records

(a) Training

(b)- Hazards communication

(c) Confined space entry records
(d) Incident reports

Measurements

(1) Noise Levels

(2) Concentrations in Confined Spaces
(3) Personal Exposure Monitoring

(4) Biological Monitoring

Evaluation and Reporting

21) Measurements and Observations

2) Action Levels Observed

(3) Follow-Up Requirements

Personnel and Laboratory Support

I H Staff Organization
Audit Survey Team

(1) In-House Teams
(2) Consultant Teams
(3) Certified Industrial Hygienists

Latoratory Support

(1) Capabilities
(2) Locations




ATTACHMENT A
U.S. COAST GUARD INDUSTRIAL HYGIENE WORKPLACE MONITORING

FORM




/NO

FAC

wLoc
ors

waoc

RO -

"ENG

NM
cL

SNO

ST
sLoc

MED
oT

TIME

CAS, A
CAS, A
CAS, A
CAS, A

R1, RS
R2, R8
R3, R?
R4, RS

cOM

3. Sampling and Analysis Oats

a.

. Worksite Description

UNITED STATES COAST GUARD

‘ Page 1 of 2 Pages
INDUSTRIAL HYGIENE WORKPLACE MONITORING REPORT

Report #

File(s) (check ane or mare):

O IMSD (Fill out blocks 1, 2, 3, 4) 3 #MIS (Fill out block 6) i

C HMIN (Fill out block 5)

Facility Sampled:

Worksite {Bldg., Shop, ete.)
Descrigtion of Work Ope

Workplace Conditions

Protective Equipment:
Eng Controls:

Hazardous Materials In Use
Product #
Product Name

Product Class

- ——— RS D S —— A D N ASD D VD D S D D o wwaw = ety b

Atmospheric Conditions
R. M. {%)

- - —— D - —mp = —— o o -

Sampling Osta 08 Temp (* F) Wind
Sample #
Sample.Type (P, AorB) |

Sample Location

Collection Medium (T :F 1)
Sample Data (mo-de-yv)
Sampie instrument
Calidrstion Date

Sample Rate (2/min)
Sample Time (min)
Sample Voiym= (9!
Anslysis Requested

CAS = NAMS Cas = NAME

b WN
b wN =
® N BN
CRYE X

Sampled by Tite

. Anatysis Dats:

Anslytical Method (CAM)
SCP 2 it NIOSH Mcthod):
Analytical Rcsuits (mg/M3)
{t/ee) (%)

8 W N -
o NG,

Date Sample Received Date Resuits Reported Lab Report =

Anslyzed By

Comments:

Laborstory

Deot. of Transo.. USCG.CE.SIAR /D an 4. 8ar



’A

aserse of CG-5386 (Rev. 485)

RANO

EmMP
SSN
RATE
ESNO
FREQ

PNG
NM

cL
FSN
MF3
‘ATLO

PNO
5ORCE
NM

cL
FSN
FED
ING
AMT

HAZ

PRO

INDUSTRIAL MYGIENE WORKPLACE MONITORING REPORT

Report 2
4. Empioyee Exposure Sampling Data

Name: Last, First, MI

UNITED STATES COAST GUARD

SSN°*

Job Title, Rate

Page 2 of 2 Pages

€t £xp
Time
fhele..

Sampie =

5. Hazardous Materials Inventary

*Note: Insert an “’x” after the SSN to indicate a personal sampla,

. — - AR . - D A A - —— —— S - — — . G —— N —— — — —— . wEy ——ubn cmn - -

Product No. Product Name .

Product Clas

Fed. Stack Na.

Manufactyrer

Material Loaarion

6. Mazardous Materisis Information

Product No;.
Product Name
Product C’*ys
Fad. Stock No.

FED Spec - '
Major Chem. Ingredients (%)

Hazard

Protactive Meatures

Data Source {check ane}
C CG-HMIS

O 00D-HM1IS .
C MFG..MSDS (OSHA FORM 20)

O OTHER (Explain)




ATTACHMENT 8
EXAMPLE CONFINED SPACE ENTRY PERMIT



CONFINED SPACE ENTRY PERMIT PERMIT MO. 00001

FOR ENTRY INTO: CARGO TANKS. BALLAST TANKS, COFFERDAMS. DOUBLE BOT-
TOMS, FUEL OIL TANKS, WATER TANKS, LUBE OIL TANKS,

AND OTHER NORMALLY CLOSED SPACES NOT INTENDED FOR

'CONTINUOUS EMPLOYEE OCCUPANCY.

VESSEL - , : DATE -

TIME OF PERMIT - EXPIRATION TIME (MAX. 24 HRS. ) -

CONFINED SPACE TO BE ENTERED -

DESCRIPTION OF WORK TO BE PERFORMED -

HAZARDS EXPECTED -
-==TOX1C HATERIALS‘
---CORROSIVE MATERIALS --—-RESIDUAL LIQUIDS
~=-=~QXYGCEN DEFICIENCY

---0THERS (SPECIFY)

~——FLAMMABLE MATERIALS

ALL GQUESTIONS /WUST BE ANSWERED

YES

N/A;

1. HAVE VALVES ON PIPINQG TO THE SPACE BEING WORKED
BEEN BLANKED OR CLOSED AND LASHED TO PREVENT
ACCIDENTAL OPENING?

2. HAVE APPROPRIATE SIGNS BEEN ;
TQ _THE APPROPRIATE VALVES?

3.  HAS THE SPACE BEEN VENTILATED?

4. HAS THE SPACE ATMOSPHERE BEEN QAS TESTED AND FOUND
SAFE FOR _ENTRY AND SAFE FOR WORK TO BE DONE? :

3. HAS FOGRCED VENTILATION BEEN PROVIDED FOR USE DURING
THE JOE?

6. HAS THE WORKER BEEN FITTED WITH A SAFETY HARNESS OR
SAFETY LINE?

7. __DOES THE WORKER HAVE THE PROPER TOOLS FOR THE JOB>

'B. HAS A MAN BEEN ASSIGNED TO WATCH THE WORKER AND HAS
HE BEEN TOLD WHAT HE SHOULD DO IF THE WORKER GETS
INTO TROUBLE?

9. 15 THE PROPER RESCUE AND PERSONAL PROTECTION EQUIP-
MENT AVAILABLE AT THE TANK TOP?

10, _HAS ADEQUATE ILLUMINATION BEEN PROVIDED?

11. HAVE THE MEN INVOLVED IN THIS JOB BEEN INFORMED OF
THE HAZARDS THAT MAY BE ENCOUNTERED?

12. HAVE THE MEN INVOLVED IN THIS JOB BEEN GIVEN
INSTRUCTIONS REGARDING THE SAFE AND EFFICIENT
METHOD OF DOING THE WORK?

13. HAVE THE MEN INVOLVED IN THIS JOB BEEN TRAINED
AND TESTED NN THE USE OF ANY NECESSARY PRO-

TECT EQUIPMENT?
14,




- - e e o etran et b

RESULTS OF GAS TESTING
ACGIH ACGIN Usco
CHEMICALS PREVIOUSLY TLV-TWA TLV-STEL IDLMH SUBCHAPTER
IN THE SPACE (PPM) (PPM) (PPM) (0 OR D)
1.
2. 1
3.
ry
)
b
7.
OXYGEN CONCENTRATION  =——=—==i MEASUREMENT METHOD
N MEASUREMENT LOCATION
COMBUSTIBLE GAS TEST  -—-=—==%LEL MEASUREMENT METHOD
MEASUREMENT LOCATION
CALIBRATION 0GAS
. TOXIC CONCENTRATIONS MEASURED:
CHEMICAL CONCENTRATION  MEASUREMENT  MEASUREMENT
MEASURED : , (PPM) LOCATION METHOD
1.
2.
3
4,
s
6.




CONDITIONS FOR VALIDITY OF PERMIT

REGJIRED PERIODIC OR CONTINUOUS MONITORING ~

VENTILATION REQUIREMENT -

PROTECTIVE EQUIPMENT

~=HARD HAT -~CHEMICAL QOQGLES --HEARING PROTECTION --GLOVES
-—CHEMICAL RESISTANT CLbTHlNO ~=BREATHING APPARATUS

-=-SAFETY HARNESS -—-SAFETY LINE -=QAS TESTER

--FIRE EXTINQUISHER ——=FLASHL IOHT --0THER (SPECIFY)

SPECIAL INSTRUCTIONS -

I HAVE INSPECTED EACH REQUIREMENT ON THIS PERMIT AND STATE THAT THIS
WORK CAN BE DONE SAFELY AND IN COMPLIANCE WITH THE RULES OF THE U. S.
COAST GUARD (44 CFR PARTS 30-40 AND 130-154)., COMPANY POLICY. AND
THOSE OF ANY APPLICABLE LOCAL AUTHORITY.

SIGNATURE OF THE OFFICER IN CHARQGE OF THIS WORK:

I HAVE READ THE ABOVE PERMIT SIUNED BY THE OFFICER IN CHARGE.
(BY SIGNING THIS FORM THE WORKER INDICATES THAT HE HAB READ
AND UNDERSTANDS THE ABOVE PERMIT AND WILL ABIDE BY ITS

, CONDITIONS)
. SIGNATURE OF WORKER SIONATURE OF WORKER

TIME IN- TIME QUT- TIME IN- TIME DUT-
-SIONATURE OF WORKER ~SIONATURE OF WORKER

TIME IN- TIME QUT- TIME IN- TIME OUT-
~-SIONATURE OF WORKER -SIGNATURE OF WORKER ,
TIME IN~ TIME OUT- TIME IN- TIME OUT~-
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— '} ’ -
\

i ]
!
LOG OF PERIODIC OR CONTINUOUS MONITORING
VESSEL DATE
ENTRY PERMIT NUMBER _|
' !
CONFINED SPACE TO BE ENTERED -
CHEMICAL |CONCENTRATION | MEASUREMENT | MEASUREMENT
TIME | MEASURED | (PPM) LOCATION METHOD INITIA
S NS -
SRR SRR U — -— 1--;‘——- - -
|
—————— o - s --———-.-—-———-.—Jr 1 P* TR B
...... e o s i e s e o v s i e i - [ YRR o b s s e ot s
|
|
p e e e i e o s s o S S s . s 2 sty s S . 4 ) - - - - - i - e o e > > s s . s ot — e s
B
|
b e e e e eme A o e e s et s i e i e v s 4._L ............. s i ot e s s i e i b e Ao e v I S g

OFFICER IN CHARGE

NaMES OF PERSONS WHOSE INIT:ALS APPEAR ON THIS FORM

|
|
|




ATTACHMENT C
INCIDENT REPORT FORM



INCIDENT REPORT FORM

Date of Incident or Accident:
Location of Incident or Accident:

Description of Incident or Accident

Personal injuries:

Exposures to toxic chemicals:
Exposures to physical agents:
Oamage to equipment or faciiities:
Descriptive comments:

Workplace Conditions

Work scenmario description:
Protective equipment used:
Engineering controls employed:

Hazardous materials observed/measured

Chemical substances

Concentrations Measured*

'Ind1v1duals with Known or Suspected Exposures*

tstimated Ouration
Name Title SSN of Expasures

*Attach completed copy of Form CG-5386 for *ocumentatfon of sampling
and analysis data.
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GUIDELINES FOR BIOLOGICAL MONITORING

Definition
Biological monitoring of exposure to industrial chemicals involves

the evaluation of the internal exposure of the organfsm to a chemical
agent (i.e., the internal dose) by a biological method. The term internal
exposure or internal dose may mean the amount of the chemical recently
absorbed, the amount already stored in the organism (body burden) or the
amount of the active chemical species bound to the sites of action. Three
types of measurements are usually selected to evaluate the internal dosu:
1. The concentration of the substance in biological media (blood,
urine, expired air, saliva, etc.); '
2. The concentration of its biotransformation products
(metabolites) in biological media;
3. The determination of non-adverse biological changes that result
from reaction of the organism to exposure. |

Historical Backqround
Elkins (1954) is considered to be among the first to advocate the

adoption of biological monitoring as an essential element of an industrial
hygiene program. His work pioneered correlations between exposure
concentrations of industrial chemicals and their concentrations in body
fluids. Later, Elkins proposed the estatlishment of biological threshold
1imit values for chemicals in biological specimens, comparable to the
threshqld 1imit values for substances in the industrial atmosphere
(Elkins, 1967). More recently, the American Conferencc of Governmental
Industrial Hygienists (ACGIH) has proposed the use of biological exposure
indices as warning levels of biologiral response to chemicals or the
metabolic products of chemicals in tissues, fluids, or exhaled air of
exposed workers (ACGIH, 1984).

Purpose

Biological monitoring is one element of a total environmental program
for control of industrial chemical exposure, which also includes employee
medical monftoring, environmental controls, and the monitoring of




contaminants in workroom air. The main objective of biological monitoring
of exposure is either to insure that the current or past exposure of
workers is "safe” or to detect potentially excessive exposure before the
occurrence of detectable adverse health effects. It is essentially a
preventive medical activity.

Advantages of Biological Monitoring

The greatest advantage of biological monitoring is the fact that the
biological parameter of exposure is more directly related to the adverse
health effects that one attempts to prevent than any envirommental
measurement. Therefore, it may offer a better estimate of the risk than
ambient monitoring.

Biological monitoring takes into consideration absorption by routes
other than the lungs. Many industrial chemicals can enter the organism by
absorption through the skin or the gastrointestinal tract. For these
substances, measurement of atmospheric concentrations may not provide an
accurate indication of the exposure Jose.

" Many physico-chemical and biological factors (particle size disir1bu-
tion, work load, ventilatory parameters) may affect the relationship
between the airborne concentrations of chemicals and the amounts absorbed.
by the lungs. For example, a physical load of 100 Watts doubles or
triples the respiratory uptake of trichlorocethylene by comparison with the .
uptake at rest. The daily uptake of xylene by volunteers exposed to the
same time-weighed average concentration varies with the environmental:
conditions (constant or peak exposures) and the work load.

Other variables may affect the relationship between airborne concen-
tration of a chemical and the amount of chemical that enters an organism

‘by any route. These include persornal hygiene habits, smoking, individual
variations in the absorption rates of chemicals and sex differences in

absorption rates. ,

Non-occupational background exposures may be expressed in the
biological level. The organism integrates the total external
(envirommental and industrial) exposure to one internal load.
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Factors and Limitations of Biological Monitoring v
Rational biological monitoring is only possible when sufficient
biochemical information has been gathered on the mechanism of action
and/or the fate (absorption, biotransformation, distribution, excretion)
- of xenobiotics to which workers may be exposed. Furthermore, even when
this information is adequate to suggest a potentially useful biological
parameter, other prerequisices must be met before applying its use fcr the
routine MOnitoring of workers exposed to the chemical. These include the
determination of an acceptable level of the parameter, the variability in
the biological parameter, and potential modifications of the biological
parameter by environmental and biological factors (other chemicals, drugs,
diet, diseases, sex).

For many industrial chemicals, a biological parameter can be
suggested‘for monitoring exposure, but a meaningful biological threshold
limit cannot yet be defined. Ideally, the permissible value of a
biciogical parameter should be defined on the basis of the relationship
between the changes in the biological parameter and the occurrence of
health-relevant biological effects in groups of exposed workers. This
relationship is frequently unknown.

Factors to be considered in biologica’l monitaoring include the
inherent complications associated with specimen sampling, transporting and
storage of biological specimens, and reliable and accurate laboratory
analyses. Sampies should be collected at the end of the shift in which
potential exposures occur, and, in general, no later than 24 hours after

exposure.

Summary Guidelines

To evaluate internal dose, monitoring of the concentration of
substances in biological media (blood, urine, ard exhaled air) and the
concentration of biotransformation products (metabolites) in these
biological media should be considered as one element of a marine
occupational safety and health program. The main objectives of such
biological monitoring are to insure that the current aor past exposure of
workers is safe and to detect potential excessive exposure before the
occurrence of clinically detectable adverse health effects. Because these




biological parameters are mor2 directly related to the potential for
adverse health effects than any environmental measurement, they may offer
a better estimate of risk.

To augment environmental monitoring, biological monitoring of exposed
or potentially exposed workers should be considered for the following
exposure circumstances: '

1. In response to known or suspected acute overexposure to a
specific mixture or single substance during an unplanned,
unexpected incident or accident;

2. To determine whether or not protective'gear worn in extremely
hazardous enviromments adequately protects the worker from
absorption of excessive internal dose through respiratory or.

dermal routes during activities in response to an accident, or
during routine, extremely hazardous operations'

3., To augment routine environmental measurements during 1ndustr1al
hygiene audits of marine operations involving extremely toxic
substances such as carcinogens in work scenarios with high
potential exposure hazard. ‘

When operating in the marine environment on a vessel or marine
terminal, the use of invasive biological sampling methods such as
vanipuncture is not recommended for routine operations. Non-invasive
methods which require minimal training of both worker and staff and which
offer no inherent risk to the individual worker are more appropriate for
the marine environment. The primary non-invasive sampling media are urine
and end exhaled air. ' , :

The requirements to support biological monitoring are quite
strenuous. Included are:

l. Training of personnel to collect, prepare, store, and transmit

samples to analytical laboratories,

2. Supplies for sample colleztion, preparation and storage of
samples unti! transmittal to an analyt1ca1 laboratory,

3. Collection of samples within a specified time 1imit from time of
exposure,

4. Preparation of samples for storage and their storage under
appropriate temperature conditions until transmittal to an
analytical laboratory,




5. Transmittal of samples to an analytical lzboratory under
appropriate temperature cunditions within a specified time limit
to minimize degradai’-n of the sample.

The costs associated with provision of these requirements may be

. ' . impractical for application to one or more of the exposure circumstances
discussed previously. ,

~ The number of chemical substances for which biological monitoring

methods have been developed is limited by the availability of appropriate
epidemiological and toxicological data. The marine hazardous substances
and associated biological media and metabolites for which biological
monitoring methods have been developed to detect excessive internal dose
are listed in the following section. Table 1 presents data for bulk
Tiquid cargo substances. Table 2 presents data for hazardous substances
encountered in maintainance operations. The availability of pertinent
data is rapidly changing due to the results of work currently underway in
the U.S. and in Europe. As sufficient data become available for
add3t1onal hazardous marine substances, 1; is expected that the iist will
be expanded. '

REFERENCES

1.  ACGIH, Threshold Limit Values for Chemical Substances and Physical
Agents in the Work Environment and Biological Exposure Indices with
Intended Changes for 1984-85, American Conference of Governmental
Industrial Hygienists, Cincinnati, 1984.

2. Baselt, R. C., Biological Monitoring Methods for Industrial
Chemicails, Biomedical Publications, Davis, California, 1980.

3. Elkins, H. B., Analyses of Biological Materials as Indices of
Exposure to Organic Solvents, Arch. Ind. Hyg. Occ. Med., Voi. 9, pp.
212-222, 1954,

4, Elkins, H., B., Excretory and 8iological Threshald Limits, Am. Ind.
Hyg. Asso. J., Vol. 28, pp. 305-314, 1967.

5. Lauwerys, R. R., Industrial Chemical Exposure: Guidelines for
Biological Monitoring, Biological Publications, Davis, California,

1983.




W N DWW UYL U L) ) el ved LD LD DD LY U WY vt oot vnd oot vt el ol v e od vt

ERVEFENET

33:4s

40 4t
1JLys
HIIMNAOM
A33MNAOM
HUs
I3LYs
141ys

3Jtus
3itys

H2IMNA0M

331Ys
34nsodxd

aansodx?

b iseq
3O pud

JO pua
3O pud-

buianp
JO pud
buianp
30 pud

40 pud

30 pua
JO pua
buyuanp

bujanp

aansodxa

40 a4y

2 asul

bujuy

ujw/bw 2

aupuiieasd b6/6 g1
wdd G°Q

/6w 001

wdd g

autuyyeaqd 6/6 -2
: wdd gt
aujuijeaad 6/bw gp2
1/6w g2
duiuiieasd 6/6 g0
1/6 0°1

autuijeasd 676w Qof
autuiieasd b/bw ¢

aujuljeaud 6/bw 9°2
“dujupyedud 6/6w ¢

aujugieasd b/bw 279
autuirieasd 6/6w ooz
upuyeasd 6/6 g1

1/6 2

wdd 1

Aupupieauad 6/bw op
wdd ¢

wdd 02¢
aujupyeasd b/bw 2°¢

y/bw o1
auguyieass b/bw gy
aujupIeass b/bw g1

/6w 02
aujupeausd b/bw oz

34NS0dx3J IALSS3DX]
ALtepuazod jo
BAL1EDLPUL (BA3]

p1oe apanddiyyAy3aw
U3 AY3130401 YO LL]
PLO® D31332040{ Y14}
auan{ol

pLoe opuanddiy
auaufys

pioe 21 Axok 6y Auaud

p1oe Jiapueu
~ touayd
{ouaydouaju-d
EDGLEY ]
14433 (Ay3ow
{ouryjauw
{ouexay-g
pLo®e 2104ny
piov o 3pueu
ptoe >iyapuew
api1wewao 3 Ayjau p
IpLuwewao §| Ayjauw-u
UPYIDWOLO LYIL P
auexayoy 242
{ouexayo2£d
Louiqued
- AuaydiAy3aup
{ouayd
{oudydouwe-d
IjeuvAd0iyl
3uojade

43313UWeJed
Leotbogorg

SIONVISANS 09¥YD OINDIT dNng

1 37avL

auLan
y1ea4q
aut4n
yjeauq
autan
y3e34g

aupan

augan
autan
S aupun

augan
aut4n
auL4n
augan

autun
yjeasq

auian
yjesuq

yieauq
aupan

autun
aupan
auL.an
autdn
autun

wn{ paw
teaiboiotg

uaAx
m:mﬁxswmogopzu_gu

auani 0}

JUILATLS
Louayd
3U3aZU3qoA3 fu
2u0}3y
LA4312 1Ay3au
~auryjau
JueX3Yy-u
{eanjany

udzuag {Ayla

apturuoy | Ayjawtp
3URYIAWOLOLYILP

3uex3yo{24o

auauwnd
JUIZuaq
aulLue
CIRWHERT I N W)
3u033dv

aoue3sqng
teotwayy

D-7




Uy B 2§

"2} w0 @ W

S

e n T —

ERIVENEFEL]

auiugieaan b/6n gy
aujuyyeaud b/61 g

sutugeaus b/6n ggz
aujuiieaud 6/6w gf
autuyjeaud 6/6n gy

31Jtysasod ujuiIeaud 6/6w ¢
aututyeasd b6/6n pf

14tys :
40 pua wdd o

autuiieaud 6767 o

Buywy ] 3ANS0dX3 IALSSIIX]

ALieiiualog jo
IALIEILPUL |13A3]

1@%dtu
Landaaw

utaydaodouadoo
PLo® Jjui{nAdjoutwe-9¢
peay

apysony 4

wnLwoayd

02

snpsucu

J3jawedey
teorbojorg

y1eauq

3utan

uny pay
tesibojorg

SNOI1¥Y340 uuz<zu~z_<z NI auau»zDOUzu S3IONV1SENS SNOO¥YZYH

¢ 178vi

{axou

Aanoaauw

peay
“apraonyy

wnLwouyd

IPLXOUOW UOGARD

wnwped

aduelsqng -
L Po1way)



APPENDIX E

A Seif-Maintained Record of
potential Exposures

Prepared by:
R. J. Prevost, M.P.H.

Southwest Research Institute
San Antonio, Texas

May 1985

E-1




A SELF-MAINTAINED RECORD OF POTENTIAL EXPOSURES

Background

Field personnel of the USCG performing marine inspection, poliution
response, and pollution prevention activities routinely encounter a
potential for exposures to hazardous chemicals during normal work
activities. Some of the bulk liquid cargo substances encountered in these
activities are known to be highly toxic, and 18 of the regulated cargo
substances are known or suspected carcinogens. This work enviromment is
recognized to be potentially hazardous and warrénts medical monitoring of

the exposed personnel.

To complement such medical monitoring, there is a need for a
systematic record of exposure information for field personnel who
routinely encounter potential exposures. At present, no routine record is
maintained for recording of exposures or exposure potential for these
personnel. This paper outlines a method for using a self-maintained log
to systematically produce information on potential exposure for
jndividuals. Such a record of potential exposures, made available to the
examining physician at the periodic medical examination, would provide a
significant aid in diagnosing health effects potentially related to

occupational exposures.

Method

Data Collection. For each job activity involving potential
exposure to known *toxic substances, a set of information will be self-
recorded by the individual using a specially designed form. This

information will include:

(1) Date and time of job activity,

(2) Location of the job activity,

(3) Description of the operations going on during
the potential exposure,

m



(4) Job activity of the individual worker recording
the information,

(5) Identification of che chemical substance,

(6) Ouration of the potential exposure activity, and

(7) Protective equipment utilized, if any.

An example form is shown in Figure 1.

Training Requirements

To support proper use of a seif-maintained log of potential
exposures, personnel will require training regarding job activities with
potential for exposures to toxic chemical substances and information on
the tdxic chemical substances to be aware of in the work environment.
Field personnel shouid be provided a listing of toxic chemical substances
considered important faor purposes of the potential exposures log. Thts
1isting should include all Class lv(Cdrninogens) and Class 2 (High Toxic
Hazard) substances and additional substances from other classes as defined
by the Medical Monitoring Program. An anpropriate listing will need to be
prepared by the responsiblie medical or safety office.

'gggjg!. The self-maintained iog of potential exposures will be
collected at intervals and reviewed by supervisory staff for completeness
and accuracy. Only work activities with potential for exposures should be
included and, only then, for activities which involve substances which
present a high toxic hazard, The supervisor will review with the employee
any changes in data collection procedures which may be needed. A record
copy of the potential exposures log will then be filed at the unit. At
intervals, a copy of each potential exposure log on file at the urit will
bo forwarded for input to a data management system.

Data Processing. The foliowing information from the potential
exposure J1og will be input for data processing: Name, title, and
identification number, date and time of potential exposure activity,
chemical substance 1dent1f1cat1oh, and duration of potential exposure
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activity. For each individual, a data file containing these data will be
established. Additional entries will be made to the individual's data
file as subsequent potential exposure logs are processed.

The input data will be checked for redundancy, so that data for the
same date and time are not entered more than once. At intervals, the data
contained in an individual's file for a specified time period will be
processed to produce one entry for each chemical substance. That enfry
will include fraquency (number of separate potential exposure episodes)
and total duraticn (summary of the separate durations). The time period
covered in the‘summarized data will also be retained in the summary file
for the individual. ' - ' '

OQutput: ?rom the data in the summary file for each indfvidual, a
Tisting can be compiled for inclusion in the medical file for the
individual.  The 1isting would. include:

(1) Employee identification (nameland 1dent%f1cat10n number)
(2) Title , '
(3) Period covered

(4) Potential exposures:

Substance Frequency Ouration (hrs)

Discussion

Use of a self-maintained potential exposure log must be restricted
to personnel wha are properly trained and motivated. Improper use of the
log could generate misinformation regarding the potential exposures of a
given individual. If the individual is lax in maintaining the record, the
log will indicate fewer episodes of potential exposure than is true.




. " ‘ .

There is also the obvious potential of the log béing abused by an
individual who seeks to create evidence for later litiaious use.

The data generated by this method are labeled "potential® exposures
because there is no specific measurement of exposures, but rather
information as to the presance of a given toxic chemical substance during
an activity known to involve a potential for exposure. Clearly, the data
do not indicate known exposures. Accordingly, output for inclusion in the
individual's medical file must clearly indicate that the substances listed
are those for which the individual has had potentiai for exposure, and in

no way describe known exposures.
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AN INDIRECT METHOD FOR ESTIMATING POTENTIAL EXPOSURES
TO TANKER VESSEL CARGOS

Background ,
Studies conducted aboard tanker vessels to measure occupational exposures

have shown that workers can encounter significant levels of exposures to toxic
chemicals during routine work activities such as cargo loading or tank
cleaning cperations. The documented concentrations of chemicals and durations
of exposures indicate a potentially hazardous work environment warranting
medical monitoring of exposed personnel, _

To complement medical monitoring, there is a need for a systematic record
of exposure 1nfprmation for individual workers. At present, no routine record
is maintained for the purpose of recording exposures or exposure potential for
individuals. Personnel records are maintained regarding job title, work
assigmment, and location assignment such as a given vessel for a given period
of time. Records arc also maintained regarding cargos loaded and unloaded.
Thesé and other records for specific personnel and specific cargos are
maintained for purposes of ship safety, orgahization of work activities,
payment of correct wages, and to record the cargos received and delivered in
the procaess of meeting contracted requirements.

This paper outlines a method for 1inking existing personnel and cargo
records to systematically produce information on potential exposures for
individual workers. Such a record of potential exposures, made available to
the examining physician at the periodic physical examination, would provide a
significant aid in diagnosing health effects potentially related to
occupationil exposures.

AEEY‘OQCH

The approach to design of an information system which would use existing
records as input and provide potential exposure information for specific
individuals as output is based on records for each vesse! in a company's
fleet. Records of activities of each vessel are maintained at shipping
company offices to record the personnel assigned to the vessel, the movements
of the vessel from port to port, and the cargos handled.
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Records of personnel assignments and records of cargd activities aboard
such vessels will be used to correlate cargos with worker jhistory. This
correlation will be used to determine potential worker exTOSure. This

potential is dependent on only two parameters: 1) havingia work assignment
which routinely brings the worker into potential Contact with cargos or cargo
vapors, and 2) the loading of specific cargos aboard the vessel to which an
individual is assigned. Personnel will generally fall into one of two
categories: 1) deck crew and officers directly involved in cargo transfer,
tank cleaning/tank entry activities, or other cargo related activities, and
2) others who do not routinely work with cargos such as workers in the ship's
galley or the engine room.

- The approach will be to establish a chronological ’1§t1ng of cargos
loaded and to compile a 1isting of such cargos, by date, for each worker
aboard the vessel who is assigned to cargo transfer, tankfcleaning/tank entry
activities, or to other activities determined by the compiny safety office to
involve potential for exposures to cargos or cargd vapors|.

Input Requirements

Two types of records will be used for estimating potential exposures:

1) records of personnel assigned to a vessel and 2) records of cargo loaded.

Persgnnel Records.. for each vessel, a roster is maJntained which
documents a 1isting of all personnel assigned to the vessel. The roster
identifies each person by name and t1t1e, The title pro#1des information as 
to the rank of the individual as well as the type of work to which the
individual is assigned. Whenever there is a change of personnel assigned to
the vessel, the roster is updated so that a current and éorrect roster is
maintained. Copies of the roster are maintained aboard fhe vessel at all
times and a copy is forwarded to the office of the shipping company whenever
there 1s a change in the ship’s personnel.

Cargo Records. Each time a vessel loads or discharges cargo, a set of
information is duly entered into the ship's fecord. Incﬁuded in this record
are the types and quantities of carqos transferred. For‘each port or terminal
visited by the vessel, a report {s prepared which documents the types and
quantities for all such cargo transfers. A copy of the Fort or terminal
activities report is maintained aboard the vessel and 1# reqularly forwarded




to the shipping company offices for processing and maintenance in the
company's record files.

The Indirect Method for Estimating Potential Exposures
The method employed to calculate potential exposures is discussed in the

following steps: : . ,
1. Port or Terminal Activity. Receipt of a port or terminal activities

~ report at a company's office will initiate action. For any cargo loading
" activities reported in the form, a listing of the specific cargos and
quantities loaded will be prepared on a separate, specially designed form.
The date on which each loading activity occurred will also be recorded. An
example form for recording these data 1s shown in Figure 1.

2. Personnel Roster. For each date on which cargos were loaded aboard

© . & given vessel, a copy of the ship s roster of personnel! in effect for that

date will be used to specify the personnel potentially exposed.

3. Personnel Titles and Cargos of Interest. The shipping company's
medical and safety offices will define the set of personnel considered to be
potentially exposed to cargos or cargo vapors in their routine work
activities. As a minimum, titles associated with deck crew and officers
. directly involved with cargo transfer activities, tark cleaning/tank entry
activities, or other cargo related activities should be included. Titles of
other members of the ship's personnel may be included, at the discretion of
the shipping company's medical and safety offices.

The types of cargo that need to be recorded for potential exposures
will be 1isted by the shipping company's medical and safety offices. These
cargo types should include all Class 1 (Carcinogens) and Class 2 (High Toxic
Hazard) substances as defined by the Medical Monitoring Program. Other cargo
types could be included at the discretion of the shipping company's medical

and safety offices. .
4. Data Entry and Reduction. Information on the record of cargos

loaded and the roster of thip's personnel will be input to a data management
system (DMS). A file of all personnel titles and cargos of interest will be
maintained in the DMS for data selection purposes.

The input data will first be reduced to consider only personnel
titles and cargos of interest. For each individual bearing a title of




Date:
Vessel Identification:
Terminal Identification:

Loading No. Type of Cargo Loaded (Juantity Loaded {Tons)

QWO NOVLEWN

—

© Figure 1. Example Form for Record of Cargos Loaded

interest, a file will be established and data for all cargo loadings for
cargos of interest will be added to that file, sequentially, by date of
loading.

The record for each individual will then be reduced to a single
entry for each different cargo type. That entry will incluae the frequency
(number of separate loadings of the cargo type) and the total quantity
(tonnage) involved. The time period covered in the summarized data will also
be retained in the summary file for the individual.

5. Qutput. From the data in the summafy file for each individual, a
listing can be compiled for inclusion in the medical file for the individual.
The 1isting would include: .,

(1) Worker identification (Name and Identification No.)

(2) Title

(3) Period covered

(4) Cargos loaded:

Substance Frequency fonnage

|
|
|




Discussion
The method described herein is labeled "indirect® hecause it makes use of

vessel specific informaticn rather than individual specific information. That
a given type of cargo was loaded during a given individual's assignment aboard
a tanker vessel does not indicate a known exposure of the individual to the
substance. However, the assignment of the individual to the vessel at the
time of the cargo loading does constitute an exposure potentiél, depending on
the job assignment of the individual during the loading or during any
subsequent handling of the cargo or involvement with the cargo tank or tanks,
hoses, or other equipment which come in contact with the cargo while it is-
carried aboard the vessel. ' ' |
Accordingly, output which is prepared for inclusion in the 1ndividual's
medical file must clearly indicate that the substances listed are those for
which the individual has had potential for,exposure,vand in no way describe

known exposures.
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DATA MANAGEMENT SYSTEM CONCEPTUAL DESIGN

Introduction

A marine occupational safety and health brogram (MOSHP) has been
developed to improve heaith and safety conditions of the marine. hazardous
chemical worker. This comprehensive safety and health program is comprised of
three major elements: '

(1) An industrial hygiene program to provide an active set of measures
to avoid adverse chemical exposures,

(2) A medical monitoring program to provide a safety net to monitor for
adverse health effects in the worker populations, and

(3) A data management system (OMS) to provide a record of the data
generated from both of ‘these aforement ioned programs and to provide
a means of rapid access to data files for specific data sets and
for data summaries. | '

This paper presents a conceptual design for the MOSHP OMS.

Input Data

Input data for the DMS will be collected by use of the 15 data forms
listed in Tabie I. A copy of each of these data forms is presented in
Attachment A. DOMS Data Forms 1-9 are standard data forms currently used by
the USCG office of Health Services as input for the Coast Guard Occupa-
tional Health Management Information System (CGOHMIS). OMS Data Forms
10-15 have been specially designed to provide input for the MOSHP OMS.

Implementation of the MOSHP by an industrial user group would require
evaluation of the applicability of the information on OMS Forms 1-15 for the
specific user and preparation of a set of user-specific data forms. It is
anticipated that the user specific data forms would identify the user group or



TABLE I. ODMS DATA FORMS

DMS Standard

Form No. Form No. 1 Description
1 SF 93 Report of Medical History '
2 SF 507 Clinical Record: Continuation of SF 93 for OMMP
3 CG 5197 Occupational History _
4 SF 88 Report of Medical Examination.
-5 SF 507 Clinical Record: Continuation of SF 88 for OMMP
6 SF 507 Clinical Record: Report on OMMP Periodic Examination
7 0D 2215 Reference Audiogram (Baseline Exam)
8 DD 2216 Hearing Conservation Data (Follow-up Exams)
9 CGHQ 5386 Industrial Hygiene Workplace Monitoring form
10 .- Potential Exposure Log (for individual workers)
11 - Record of Cargos Loaded
12 - Record of Ship's Personnel
13 -- Incident Report Form
14 - Confined Space Entry Permit
15 - Request for Industrial Hygiene Data

each of the forms with minimal revisions to the data format so as not to
require revision of the user-friendly data entry mode of the MOSHP DMS.

Approach

The approach is based on use of microcomputers to interface with the
CGOHMIS database management system currently being implemented by the
U. S. Coast Guard Office of Health Services. The CGOHMIS is itself an
adaptation of the Flow II Gemini system deveioped by Flow General, Inc., and
is operated by the Coast Guard through a time sharing arrangement. The
capabilities of CGOHMIS will be extended for two separate applica-
tions: one for U. S. Coast Guard operations and a second one for application
to the marine industry.

A1l programming will be accomplished on [BM PC microcomputers. The
programming will be considered developmental, not operaticnal, and no changes
will be made to CGOHMIS software during this developmental work. The existing
CGOHMIS will be accessed through a airect time sharing arrangement with Flow
General, Inc. An IBM PC will be used to access .GOHMIS, enter data, and
execute (GOHMIS reports. [n addition, the microcomputer will be programmed to
create augmentation files, data entry, edit, and execute reports on

G-3




augmentation files, merge CGOHMIS data with augmentation files, process
CGOHMIS and augmentation data, and execute reports on merged data.

Conceptual Design

The OMS anceptua] design is discussed in four separate parts:

(1) Baseline OMS,

(2) Lev%l 1 Modification - Coast Guard Application,
(3) Level 2 Modification - Industry Application, and
(4) Furjher Conceptual Development.

Baseline DMS: The baseline OMS is the CGOHMIS database management system
operated by thé USCG. CGOHMIS is currently structured to handle data obtained
from OMS. data ﬁorms 1-9, as defined in Table I. OData may be retrieved from
CGOHMIS in the form of medical records and reports using Flow II Gemini
reporting capabilities. Output reports and repor; formats currently available
through CGOHMIj are depicted and discussed in Reference 1. The‘major
components of the CGOHMIS database are illustrated in Figure 1.

|
MEDICAL PERSONNEL INOUSTRIAL HYGLENE
RECORDS RECORDS (Workplace and
exposure monitoring
i records)
ENVIRONMENTAL AGENT/LISEASE
AGENTS AND RELATIONSHIPS
HAZARDOUS AND
MATERIALS DESCRIPTIONS

FIGURE 1. CGOHMIS DATABASE COMPONENTS




Level 1 Modification - Coast Guard Apnlication: The Level 1 Modification
for the Coast Guard Application will augment the baseline OMS with potential
exposure information obtained from Data Form 10. Logic for processing data

* extracted from DMS Form 10 and description of the output format is provided i~
Reference 2. The Level 1 Modification will allow data entry, editing, and

execution of reports based on Data Form 10 information, and the merging of
these data with the Baseline OMS data during reporting.

Level 2 Modification - Industry Application: The Level 2 Modifica-
tion for the Industry Application will éugment the Level 1 Modification with
information extracted from Data Forms 11-15.

Data Form Description

11 Record of Cargos Loaded

12 ' Record of Ship's Personnel

i3 [ncident Report Form

14 Confined Space Entry Permit

15 ' Request for [ndustrial Hygiene Data

Logic for processing data from Data Forms 1l and 12 and describtion‘of the
output formnat are provided in Reference 3. For Data fForms 13 and 14, the
following information will be extracted and formatted for reportirg:

Data-Form 13:

(1) Oescription of incident or accident,

(2) Worksite location and description,

(3) Work scenario description,

(4) Workplace conditions, protective equipment used,
engineering controls employed,

(5) Description of the hazardous materfals onserved
and/or measured,



Data Form 13 (continued):

(6)

(7)

Identification. of the specific individuals with
known or suspected exposures, and

Sampling and analysis data for all measurements,
including area concentrations, personal exposure
sampling, and/or biological sampiing. '

‘Data Form 14:

(1)
(2)
(3)
(4)

()

(6)

(7)

Workplace location,

Description of
Qescription of
Description of
space,
Concentrations
confined space
concentration,
Identification
space, and
Description of

the confined space,
the work activities,
the hazards expected in the confined

of chemicai substances measured in the
fncluding oxygen level, combustible gas
and concentration of toxic substances,
of the employees entering the confined

the conditions during entry including

protective equipment, ventilation, monitoring, and

duration of stay in confined space.

Report formats for Data Forms 13 and 14 will include output prepared for
inclusion in the medical record file of each individual identified in the
datg. The data for inclusion in the individual's medical record file will

include as much data as are available regarding:

(1)
(2)
(3)

[dentification of the chemical substance(s)
Concentration of each chemical substance

Duration of exposure(s)




for Data Form 15, the following information will be extracted and
formatted for reporting:

Data Form 15:

(1) Reduestor identification
(2) Patient identification |
(3) Reason for request
- (4) Information on known or suspected exposures
{5) Information requested

[nformation in the data file for Data Form 10 will be searched for the
information requested'for specific chemical substance/jbb scenaric
combinations and reported in a format suitable for provisicn to a requéstihq
physician.

The Level 2 Modification will allow data entry, editing, and execution of
reports based on Data Forms 10-15 information, and the merging of these data

with the Baseline OMS data during reporting.

Further Conceptual Development

In addition to the Level 1 and Level 2 Modifications to the Baseline OMS,
a number of further énhancements will be concepiualized, but not impiemented
in either hardware or software. These will include, but not be 'imited to,
consideration of:

(1) PRemote access to database by a physician
(2) Records on “smart card”

(3) Indexing of risk factors

(4) Trend analysis

(5) Stand-alone, microcomputer-based OMS

Specific concepts for extending the modified DMS to include these capa-
bilities will be discussed in the OMS final documentation.




Implementation

The Baseline DMS, CGOHMIS, (or a copy of it) will be used in its
implemented form. No modifications will be made to CGOHMIS. Figure 2
depicts data flow in the Baseline DMS, ‘

MEDICAL HISTORY AND '
PERSONNEL RECORDS [ et
DATA FORMS 1-9

CGOHMIS MEDICAL RECOROS
AND REPORTS

FIGURE 2. BASELINE OMS

[n order to establish a Baseline OMS capability, the following tasks
will be accomplished: ‘ l

l. Qevelop familiarity with CGOHMIS
a. CGOHMIS/FLOW Il Gemini database structure and
specific content
b. Remote data access for entry and reporting

2. . Determine microcomputer interface capabilities

a. 1BM PC interface requirements and capabilities
b. (3 compurer interface possibilities and considerations

The level 1 Modification will be implemented using an [BM PC/XT
computer interfaced with CGOHMIS as shown in Figure 3.




MEDICAL HISTORY AND .
PERSONNEL RECORODS [~ S By
DATA FORMS 1-9 :

PERSONNEL 1D PC CGOHMIS MEDICAL
POTENTIAL EXPOSURE LOG ™| SOFTWARE | RECORDS AND REPORTS

DATA FORM 10 DATA

POTENTIAL EXPOSURE
RECORDS AND REPORTS

v

COMBINED REPORTING OF CGOHMIS
AND POTENTIAL EXPOSURE DATA

FIGURE 3. LEVEL 1 MODIFICATION DATA FLOW

The [BM will be equipped to (1) interface to CGOHMIS for data entry
(if required) and retrieval using a modem for standard telephone line
commynications, and (2) with a database management system (DBMS) to
support local data handling. Using the PC, standard reports can be
retrieved from CGOHMIS, Form 10 data can be collected and reported,
CGOHMIS data records can be retrieved and loaded %o the PC's 0BMS, and
reports combining CGOHMIS data with Form 10 data can be produced.




Impiementation of the Level 1 capability requires the following
tasks:

1. PC capability for processing form 10, Potential Exposure Log

a. DBMS description of Form 9 and Form 10 data records
b. Data entry screens and edits for Forms 9 and 10
C. Report definitions for outputs

2. PC capability for merging Form 10 data with existing CGOHMIS
data

a. DBMS description of CGOHMIS data to be imported’from
CGOHMIS to the PC's 0OBMS
b. Report definittons for outputs

3. Retrieval of masked (no personnel identifiers) CGOHMIS data,
Data fForms 1-8

4, Data entry and processing of trial implementation data for
the Coast Guard '

a. Form 9

b. Form 10

€. Reports of Form 9 and Form 10 data merged with data
from CGOHMIS

The Level 2 Modification will use the same hardware/software
configuration as for Level 1, As iliustrated in Figure 4, remote data
entry to CGOHMIS for Data Forms 1-9 wil] be implemented as well as PC data
collection from Data Forms 10-15. Reports will be produced, and as for
Level 1, data from CGONMIS can be retrieved and merged with locally
resident data for reporting.



CGOHMIS  |¢—>

PERSONNEL RECORDS
REMOTE ENTRY OF
DATA FORMS 1-9

TO CGOHMIS

h

LOCAL ENTRY OF
DATA FORMS 10-15
TO PC 0BMS

CGOHMIS MEDICAL,
RECORDS AND REPORTS

PC

IS \\\jiinARE

POTENTIAL EXPOSURE,
INCIDENT REPORTS,
CONF INED SPACE ENTRY,

SUMMARY RECOROS ANO
REPORTS

INDUSTRIAL HYGIENE DATA

i

r

COMBINED REPORTING OF CGOHMIS
AND LOCAL DATA

FIGURE 4.

LEVEL 2 MODIFICATION DATA FLOW




Implementation cf the Level 2 capability requires the following

tasks:

1. Forms 1-9 data collection for industry and input to
~ CGOHMIS via. terminal emulation.

2.  Development of local OMS data collection capabilities
for Data Forms 10-15. ‘

3. Development reporting capability fcr Form 9-Form 15 data
merqged with CGOHMIS data.

4, [nput and processing of samp]é data for industry trial
implementation. '

5. Develop program for scheduling of medical examinations.

Software and Hardware Support Requirements

To support the developmental OMS design, the following commercially
available software, hqrdware. and supplies will be required:

Software
Database Management System - PC/FOCUS

Hardware

[EM XT with:
pos 2.1
256K RAM
Morochrome Monitor
Monochrome Oisplay/Printer Port Card
Serial Port Card ‘
AST SIXPAC multifunction card w/384K



Computer Accessories Corp. Model P2 Power Director
Hayes Smart modem 1200 w/Smartcom [I
Printer - Okidata Microline 84, 200 CPS, w/forms tractor

[OMEGA 20Mbyte Bernoulli Box ) '
Supplies: Cartridges for IOMEGA, Printer Ribbons, Floppy Disks




REFERENCES

Detafled Design: U. S. Coast Guard Occupational Health Management
Information System - Phase III, JRB Associates, MclLean, Virginia,

January 31, 1985. ' ‘

A Self-Maintained Record of Potential Exposures, Appendix D of th{s
report.

An Indirect Method for Estimating Potential Exposures to Tanker
Vessel Cargos, Appendix E of this report.




ATTACHMENT A
OMS DATA FORMS

An example of each of the 15 data forms listed
in Table I is presented in this attachment.




OMS Data Form 1
SF 93 - Report of Medical History



STANDARD FORM
GSA FPMR 101-11

93

AEY OCTOSER 1974

APPROVED
OFFICE OF MANAGEMENT AND BUDGET No. 23-R0191

REPORT OF MEDICAL HISTORY

(THIS INFORMATION IS FOR OFFICIAL AND MEDICALLY-CONFIDENTIAL USE OMLY AKD

WILL NOT 8 RELEASED TO UNAUTHORIZED PERSONS)

1. LAST NAME—FIRST HAME—MIOOLL NAME

2 SOCIAL SICURITY OR IDENTIFICATION K.

3. HOMT ADDRESS (Ne. strest or RFD, city e¢ tawm, State, end 2iP COOD)

4. POSITION (title, grade, compenent)

3. PURPOSE OF EXAMINATION

6. DATE OF EXAMINATION

7. EXAMINING FACILITY OR EXAMINER, AND ADORESS
(Ineivde 1P Code)

8. STATEMENT OF EXAMINEE'S PRESENT HEALTH AMO MEDICATH

ONS CURREINTLY USLD (Poliew by description of past histery, it comoisnt exists)

10. DG YOV (Please chechk esch item)

9. MAVE YOU EVER (Plesse cheek sach Hem)
YES| NO (Cheak esen item) YES| NO (Chocht eseh item)
Lived with snyone whe hed tuberculosis Waar gl or ct b
| Coughed up Bdlaod Have vision in bath eyes
| Bled axcessrvely after intury of tooth axtrection Wear & hearing aid
Attemopted surcide Stuttsr or stammer Nabitually
| Seen 3 tisepwalker Vear a brace er Back sunpert ]
11. HAVE YOU EVER HAD OR HAVE YOU NOW (Plosse eheck ot left of eseh item)
Toon'r QJ DON'T OONM'T
ves| NO [knOwW (Check eeeh item) YESI MO | XNOW (Check seeh item) YES| NO [XNOW (Check sach item)
| Lkuﬂ« fever, erysipeias Cremos in your uge “Trck” ar locked knee
T RReumstic fever Frequent indigestion Foot trouble
l i Swollen or painful joirts Stamach. [iver. or intestingd troudie Neuritis
1 i | Frequen® or 1evere hesJache Gatl Mudder treubie or galistonm Parsiysis (inciuda infantile)
! - Dizziness or fainting soells Jaundice ar hepatiis Eniletrey o¢ fits
' ! T .9 troudle Adverse regction 10 serum. drug.| Car, trein. see Of air sichness
— . | £ar, nosae. or threat trouble or medicine Frequent trouble siesping
T , i tqaring 1033 T Srchen Bones Deoression or excestive worry
f Chronic of frequent coids . Turmor, growth, cyst, cancer i Lass of memary or smnesis
Severs tooth or gum troudle : Rugture/nemis ! Nerveus troudle of any sort
' Sinusitis ) - Miows or recial disasse Penods of unconsciousness
) Hay Fever I i llmum o¢ painful urination ™
I Mesd intury [ | Dwd wetting since sge 12
| | Skin disesses ' | Kianey stane or biood in urine
! ) | Thyroid trouble | [ Sugar or sllumin in urire
B | Tubereuiosis I YO—8yphille, gonerrhas, ote.
I Asthens ‘ i Recent gain o loas of weight
! , . Shertnens of breeth i Arthritia, Rhamswtian, o Serwtis
| i | Pain o preusure in chest i Bore, jeint er other defarmity
P i Chronia cougn i Lameness
| ) | Peipitation or peunding hesrt Lowe of fingur o0 tue 12. FEMALES ONLY: MAVE YOU EVER
N " Heert trouble (e Ipr— [ Sann trentet tor & tumaio dirortnr
, Migh or low Dised pressure Aecurrent boek paln Hod & thenge 1A manstrus pattare
1
! | ]

13. WHAT 1S YOUR USUAL OCCUPATION?

14, ARE YOU (Cheok ene)

D Right handed

D Left hendod

93-102

- e




CKECK EACH ITEM YES OR NO. EVERY (TEM CHECKED YES MUST BE FULLY EXPLAINID ¢ BLAMK SPACK ON RIGHT

MHove Boon refused emeleymec. o
‘n—nmmmmomumvh
senonl Decavee of:

A % thvity te L dust, tun
Ignt. ote.

8. inability te perfervn covtain metions.

|

S

C. Inagiiity tS 2GsUME COrtain nmbo«

0. O!Mmdndum(nn-.m
ressens.)

16 Have you ever Been trested for a mentsl
condition? (i1 yes, specity when, where,
snd grve datsils),

117 Msve you ever Deen Jdefied life insur-

ancel? (it yes, stats resson end gve
detaits.)

'
)
1
|

e

t 18, Mave you had, or have you'bm advived

1o Pave, 3Ny COwrations yo1, deseride
and give 8ge 8l whieh eccurred.)

l! Have you ever Been & Oatient in sny type
of nosg a8l (11 yes, 1pecily when where,
why, and name of dector and complete
sddress ol heepital.) .

A

|

© 29 Meve you ever had a9y IHness or inpury

ather than those siresdy noted! (If yes,
specily whan, whera, and give detais.)

1

f

R
2]. Have you consuited er been INIM”:!

clhimics, ohysicians, heslers, or ot
pracutioners within the psst 3 yeers for
other tha~ munar itinesses? (If yeu, give
compiets sddrees of decter, Nespitsl,
climg, and detsils.)

22. Move you ever been rejested for miiltary
sernce decause of pivysicel, mentsl, er
other ressens! (If give date and
resesn ter rejection.

-

23. Have yeu over besn Jdiseharged frem
it service decsuse of .
mental, or other ressensl? (If sve
dote, rsasen, and fzn of diseharge:
whether honerebis, ather then henershie,
for unfitnees or unsuitebility.)

24 Mave you sver regeived, nm«-mu‘,
o Nave yeu apolied for pension
compmnsation for existing dreabehity? (l'
yoo, speeity what tind, grenced by Lo
ond wAst smeunt, wihen, why.)

1 cartity that | Nave reviewed the foregoing infermation supplied By me and that 1t i1s true snd campiets te the best of my knewiedge.
| sutherize sny of the JOCtors, NOSEais, or chinics mentionsd abeve te fumish (Re Gevernment 3 compinty transeriot of my mmdicsl reased for purpeses

of presassing My spplication fer this ampileyment a7 servics.

TYPLD OR PRINTID MAME OF IXAMINEL

LIGNATURE

NOTE MAND TO THE DO TOR ON MURSE OR If MAILEID MAAK ENVELDPE “TO 8 OPEUNEZD SY MEDICAL OFFICER ONLY.”
29. PhysiCian’'s summary and eisberstien of s pertinent data (Physsion ohall t on ol pw
deveiep By interview any sdditiensl Mmediaai Mistary Ne deeme :Meartsnt, and reeeed say cLigniAeant Sadinge here.)

e it Rema § through 24. Physicion mey

TYPED OR PRINTIO WAME OF PMYSICIAN OR DATY T sicMaTung NUMSER OF
EXAMINEA ATTACHED SHEETS
REVERIL OF STANDARD FrOaM 93
G-18




OMS Oata Form 2

SF 507 - Clinical Record: Continuation of SF ©3 for OMMP




Sandard Form 807

Report
CLINICAL RECORD e

Continuation of $. F. 93 for OMMP

(Srrike out one line) (Specily type of examination oe dats)

(Sign and date)

Note Each quesbon n the Occugatonal, Famdy, and Personal Heaith
Histores does Ot have 10 DE answered agan IF you have siready com
pieted these secnons of the Occuoational Heaith Hstory on a previous
enam AND IF the answers 10 the questions have not changed

1. Occupationat History

Answer each of the fon.owing questions Dy makmg an "X ' n svher the
YES or NO box 10 the 'eft of each question

1 {retiad s box if there have been no changes n this
part of your work history since your last exam and go
on (0 the Famdy History section

LY

BH

<00
.88
BB

Have you had any worh related diness or vury’

Have you had 10 wear any protective clothing of

equipment during your work?

Have you expernenced ditficuity wesrnng your

protective clothing or equiomaent’

Have you been lirmvred in your work tor heaith reasons?
Have you recerved Compensation 10r 3 work related dinees of
nry?

Have you left 2 10D Decause of heaith 1gasone?

Mave you hag a3 work related expenence which you

Deheve May have aftected your heMth or the Nesith ot SHaw
workers?

[N

@

N Feruly Mistory

Mark an X i sther ine YES or NO box to the wit of an; of the
fotlowing conditions Or disedses snyone Of your bIOd relatives (molher
tather trother sater grandndrents aunt, uncle cheidran) has ever had
9 E] Intial this box 1f there have been no changes n your famiy

Nrstory Since yOur 1ast exam and go on 10 the Permonat History
secthon

>
4

10 Anerma. DIGOd duesst Of Disedhng tendency

11 Asthma  haviever or Jilergres

12 [_f1 18uth getect

13 [ 11 ]Cancer or tumor

4 e Diabetes isugar disaasel

15 | L Eve trouble

16 | {1 | Eoleosy fis or convuimons

17 Ll Heanng trouble of IMparment

18 1 1] Heart roudle hgh blood pressure or stoke

19 Kiudney Lrouble

0 5 : Lung trouble

il ) Some other drsesse or conditon whech runs in your
farmiy

It sQ. pDiease hst

(Continue on reveres side)

1. Persensi History

Answer each of the (Oluowing questions by Making 8n “X™ in either the
YES or NO bos w0 the left of each queston.

Hc:jlmlmmm-dmmnmmchmnmvmmw
Mslory Sance your last exam.
vES O

24 0135 Are vou Slergsc o Nave vou had # bad resction 10 any drug.
medhcaton, cl . Of Other sub ? (Examples: blood.
bee sty dust. pencilin)

Have you ever been t0ld by » medical person that you had

30Metivng weong wath your:

X ray

Heart tracing
Breatieng test ’ .
Blood test .
T8 sion test

Other. pisase ndwcate

Have you ever been advaed Dy 2 mechcal person (0 take
medicing for:

BRABYIR

Oiavetes

High blood pressure
Epdevsy
Tubetculosrs

rieart troubie

2REYR

Is your YOu NOw gnant?

Have yOu. yOU! SODUSE @ver thed 10 Nave chidren but have
been unable (0?

't yes. how many years?

Oxt 30ty pregnancy reslt in 3

Miscanage? 1t 90, how many? ___

Stit bwth? it so. how many’

Premmature beth? i 50, how many. ——

Abrormal Dirth? It 30, how many”

Do you smoka cqareties”?

It NO' Dud you ever sSmoke Cigarattes?
What vesr did you stop? .
Mow many years had vou, smoked?
How many pscks 2 day?

" YES
How many yesrs have yau smoked? .
How maeny packs 3 day’ .

00 vou smoke cigars o 3 ppe’

1t NO' Drd you ever SMOkE CIG8rs O¢ & ppe’
What vesr dd you stop?
How many yeans had you smoked’
How macw g8 of pouches 3 week’ I

i YES:
How many years have you smoked?
How many cigirs O pouches a week?

How much sicohol do you usualy drink?
Liquor, ounces par week -
Sewr. Dotties Dot weuk e
Wine, glesees per week

w
~

-
~

[ X33

8
OOrm oooroan
IrrTm o oaom

55
D
o

2HH

Swgnature uf Medical Otticer

Date

R UL G unent rinsing Ofint 1970191447 08¢

5-20

(For typed or writian entties five: Name—iast, Brat,
suddie, grede; date. hespital o0 mediesl lssility)

ALOISTER MO, WARD MO.

o CONTINGATION OF . e

mandard Form 07

seaveces -
JOTEBAENCY CONMITIEE OR BEOCAL HCOASE
PR 1§41 00 &0
STTONEN 1999 207- 106

REPORY OR




Pags

DMS Data Form 3 -
CG 5197 - Occupational History
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RCVENSE OF CG-9197 (Rev. 11-82)

SECONDARY (MOONLIGHTING) JOBS YOU HAY ] e, . . 1./ DATES (MO/YR)
JOS TITLE - raom To
HOBSIES & ACTIVE SPORTS (fust and present, sich a3 painting, woodworking, scuba diving, erc.)
WORK RELATED EXPERIENCES, COMMENT ON (Thuse yuu feel may have been harmful 10 your health)
PART Il - RESPIRATORY SYMPTOMS
Since your tast examination or visit to the doctor, have you sxperienced any of the fotlowing
SYMPTOM YES| NO [INOT SURE] SYMPTOM YES NO T SUR
1. couaH N, EXPECTORATION {(PHLEGM)
b. rEvER l. STUPFY NOSE
. CriILLS . EYES QUANING OR WATEINMNG

d. MUsSCLE ACHES

K. THROAT SORE OR BURNING

S SHORTNESS OF SRCATH

————

. LOSS OF APPETITE

1. Chest pains, aching, tightness, burning

m WEIGHT LOSS

9. WHECZING

DO YOU SMOKE CIGARETTEL, CIGANS
on Fi-?

HOW OLD WERE YOU WHIEN YOU BEGAN TO SMO KK

CIGATETTLS, CIGARS OR PIPL?

1. CIGARETTES/DAY

NUMBER OF CIGARITTES. CIGARS OR PIPEFULS SMOKED DAILY.

—_FIGARS/DAY

GIVE BUST ESTIMATER({A pock conlains U ciyaretics)

PIPEFULS/OAY

6-23




PRIVACY ACT STATEMENT

| Under Tits § USC S52a(cX3). the following information is provided t+ you wien mpplying perurs! information o the U.S. Coast
Guard .
1. AUTHORITY WHICH AUTHORIZED THE SOLICITATION OF THE INFORMATION: Occupational Sufety Act of 29 December 1970,
P. L. 91-596. 91st Congrem 5-2193.

2. PRINCIPAL PURPOSE(S) FOR WHICH THE INFORMATION IS INTENDED TO BF USED: To collect and monitor occupational
safety and hesith tazards exposurss of Coast Guard civilian and military personnel. :

3. THE ROUTINE USES WHICH MA Y BE MADE OF THE INFORMATION: To provide maith care to affected personned and to esteblish
2 dats base of information for the enhancemen’ of the physical environment,

4. DISCLOSURE OF THE INFORMATION IS MANUATORY AND THE FFFECTS ON TIE INDIVIDUALS. I ANY. OF NOT PROVIDING
ALL OR ANY PART OF THI. RKFQUESTED INFORMATION: 11 coubl result in incomplcte o insuflivient bealth case for the individuslis)

s vould provent the renwivel of currociion of cxsting inand, due to incompieie o Yy JIT

G-24




OMS Data Fofm 4

SF 88 - Reﬁort of Medical Examination




4
General Services Adminastration
{nteragency Comm. on Medical Records
FPMR 101-11.6046~8

REPORT OF MEDICAL EXAMINATION

1. LAST RaME -FINST MaME MIOOLE MARKE

2. GRADL ANO COMMOPENT QR SONTION

1. (OERTIFICATION N0,

& HOME ADORESS (Number, street or R FD, cuy or foun, Stare end 7 1P Cide)

$ FURFOSE OF (~LMINATION

6. DATU OF EXAMINATION

7. stx ] 8. mace

9. TOTAL TEARS GOVERNMENT SERVICE

10. AGENCY 1. acAMIZATION UMIT

l MRITARY

Tcmuu:

12 0ATC OF MaTH |13 MACK OF MATH

14, namC. ATLATIONSIOP. ARD JOORCSS OF KEXT OF Xiw

15, EXAMINIG FACILITY OR EXAMINCR, AND ADORESY

12, AATING OR SPECIALTY

16. OTWER MPFOAMATION

TIME W TIHIS CAPACITY ( Tdaf} ~AST X KONTHS

| L

YALUATION . NOTES (Descrile every abnormaiity 1a detail Enter pastinent tem numbsr belore sach
CLINICAL EVALY 71 A comment Continue in item 7) and use sditronal sheets if necessary )
1tem N apPro - -
& _it noteveiysted ) MAL
18 WEAD FACT MECX AND SCALP .
19 wost
o+ e - .
;40 Simuses
2 MOUTH AND THROAT : ! .
N T et ¥ est ramaia . dd (aee
22 LaRS - GENFRAL wruily wadvs lrme ' qad 'I:L
23 ORyMS | Freforatinm,
) ol ity vud velrartias
. _eres Gumema, AR .
28 .
6 PUPLS (hquaity and reaction) , , L
27 OCuLAR -Q’IUTV_;"j-':‘:",,‘::::"' —arr |
20 LUMGS ANO CwEST Jnciude dreastn
29 WEART ( INruo vitr tAAmM younds:
30, vASCULAR SYSTEM i Uaricostttes ete )
— v em e e e o — ettt
I ABOOMEN ARD “ISCERA (Include keramy
T52 amcsanp mgCTLw Imemie s Jue
33 EMOOCMINE SYSTEM
M3y sYsTEY )
T T T S rekm by TR el Mreanth - .
etk caraen e S -
M FEET ,
—— e — ey
W LowiexTagminis b et et wo
M SPINE OTHER MUSCULOSKELETAL ! !
39 DENTH YING BODY MARKS SCARS TATYNOS
M SKim L YNPHATICS
A NELANOGIC fqurt-peium
TTT T sachmrie e
4) P€LAC  Femaier only  Cheed Aow done
I .
. Jvacimal wecTac 1 (Continue sa scom 13)
44 DENTAL, Playce approprrate yymwhels  hown 1 examples. shnie ar helvu wuther of upper und louer teeth ; REMARNS ANO AOOITIONAL OENTAL
OEFECTS ANO OISEASES
N : )y Mepheed i Fraed
, N Y . ) Miaime K ! . .
L e SRR o reath 3T A 117 1T ﬂ' Furscurd
oot s o denteees . o ore
R i —— ea————— [§
(l; 1 2 3l ) 5 6 ? ] 1 9 10 " 12 13 4 1% 16 g
MEEET Y ) ®» a» 0 = ulfza 2 a o 19 o 17 F
T T

UIOEATORY Himowmes

45, URINALYSIS A SPECIFIC GRAVITY

44, CHEST X AAY ( Place, dote, Alm number and rvrud)

0. ALBUMIN 0 MICRO=COMC

C SUGAR

47, SEROLOGY {Specify test naed and revuil) M. Exs

. OO0 TYPE AND AN
FACTOR

9, OTHER TESTS

G-26
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WELIYREMENTS AND OTHER FinDings

8 ngmnt [ T . GAOR nam [-- V- 14,1 8. o I&nmm
[0 seeocee ] meomm [J mtavy [ osene |
. | OO FRESIVEL (A2 m of heuet hmel) " PASL (A7® of hoort lowad)
""T"'T;;" -1 '.'”—r;;"'“'"“ re —T';ﬁ a4 MrTVG 8. AFTER (XARCHSE [C t wm arTER To.wll AFTIN 3TANOWS
B B T e LT oy by -
g I oS ) wen ) | DUS l
» CISTART VijON [} wreacTon o, AEAR v
ot ' CONR TO Y iov e conn 1o [
v E conm 10w Lﬁ LS ex come. To "
@ % TIAOPROMA (Spervy duisury)
“* ©=* an wn R oy, FRem CORY. (3 re
(3
" Kco-;;;;vm - Tod. COOR v1400% ( Tvar nasd end revwl} @, TN MACLITION CORNCTED
et U T O | { Tret wood ond were) b e e e
MNent ury CONMECTED
. rLd of vwom 6. gt yrpOn (Moot sord and wreve) 6. A0 Ling TISY ]., MTRAGCULAS TENSI0R
n. nlammng n MIOINC YR PEVCIOLOBICH, ARD F) ¥CHONOTOR
-— - . i —— . o T (Treis noed snd souve)
X T .
C reme | weem | sees | e
"ent wy ne sy " ]:: e Jeed | et | sem | oo8% | qrei| aree
N i
POy H v . N
urt w s v ", + i ' + ¢
» N ure * I 1
N w1t (Cvavensd) SN0 WS CARY OR MITEOVAL, WETORY
3 ) (L honts ¢ v
74 umeEany OF CEFLCTY ANS OMGMONES ( Lar dugueses 00l Sem sumbere)
T4 MECONGLRGA TIONS — FUNTHER SFMICIMLITT TILANNNATIONG MOICATLD ( Speevy) 8 A PeYEICAL PROTLS
’ 'l L " t [
7. txamwentt (Clack) -
s O 1 oua o vom D PUTHICAL CATESORY
» G » wot ouasren ra
T W OT QUMD  LIST DISOMALIFTING DEFTCTS §Y (TIN Sumetn . [} 4 1
14 TYIRD OR PRNTID RANC OF PUYRCIAN SNA TURE
. YYPID OF PMNTID MAE OF PuroIcIAn SenaTUE
B TYRO OF FRIITEO RaME OF ODRTTIST O PUYICIAR { Jadarote odach) BeRa TV
I TYHO OR MMITLD Mt OF ACVITOWMS OPFICTR OR APPROVING ASTMOMTY anatyeg UNEER OF AY.
TACHED SHEXTS

*Gro .

1980 O « dei-8326 (61%8)




UMS Data Form 5
SF 507 - Clinical Record: Continua‘ion of SF 88 for OMMP
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Sandard Form 897

CLINICAL RECORD

Report on

o
Continuation of S. F.

(Sreihe out one line) (Speciiy type of enamination or data)

88 for OMMP

Pulmonary Functions (Sign and date) Electrocardiogram
Ilqo JS:- lnry"' Amoran: Temo vaw Sowomerer J Imerpretston Oare of EXG
e s FEv FvC FEE 25 M5
Otrserves
Pregc1e0
vy Preaicted
Predcion FEV Bna EvC mur! B mwirgned By O 85 Date ot #57
roe Caucas ams
Chemisiry
Giucom Crestmne A Dy A Prosonetaee Tors Cnowsserat SGOT. AS8T LDm
mg & ~y & 9 -~y ~y e ~ o ~ o~
Bun Tota Peates o e Tota: @awuden #OL Cromesswes SGPT ALT
~y 9 9. ~y e Lo B ~ o~
Dt Chemgtry
Hematoioqy
L8 L I R eutiaaneg tosronne MonOC e L] S
o W8 e RIS =22 10Y Bosspny “Cv Mg
Urnatysis
N AGoeaency Ertee O v de o TR WAL met Conte 3. PR om
Ceae oy ar ) st
. N PESTS APL wbs <rvsten Ctnge
ar e LN 5ot Noe
e e B prangy Beciev e b Cony
X R, Soecial Lat Studres
von Dete of i S oo mner Anered Resurty
Tvoe ‘o
~ierpretarae
Otrer Diagnnstic Procedure
o e Fuo S0 saare
S.gnature of Medica! Otticer
L Date
(Continue on reverse side)
YT T DTN T ATION (Por typed ar wr Aentriey dive Narme—lost, Rise, NGO IGTLA MO, WARD 0.
widdie, grade, date. heepetal ot modisal 180:'ity)
WroatT N w CouTINGATION OF

DU L Gowwamont oiating Oias 1979101067 /8004

Mandard Form M7

RS EELT CHANITILE 08 SEOLA. SOENOSE

L RITRON X o J
agreete 1919

”0. 100




Standard Form a7

CLINICAL RECORD

Report on

OMMP Periodic Examination

o

Continuation of S. F.

(Sreihe out one [ine) (Ssecily trre of examvination or date)

(Sign and date)

Age Black Sitting
Biood Pressure
Sex Ferralel Male Hispanic Sutng
Puise
Height inches Amencan Indian
or Alaska Native
Weght Pounds Asian or
Pacitic islander
% Body Fat Cther, including
{Military Only! Caucasian ,
Distant Vision Refracton Nesr Vision
Rght 20" Corrected to 20 By S. Cx 0/ Corrected to 20/ 8y
Lett 20 Corrected 10 20 By S Cx 20 Carrected to 20 By
Notes

Summary of Defects and Diagnoses

Signature of Examiner

Date

Signature o Reviewing Otficer or Approving Authonty

(Continue on reverse aide)

Date

mm« typod o wrilten entrres dive Name—laeet, Kree,

meddie, grode; date. Neepetal ar mediaal losilicy)

BV 8. Soverament fvinting OWign 1970~081 809 /500¢

HPORT 0N w CONTINEATION -

G-31
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OMS Data Form 7

00 2215 - Reference Aﬁdiogram (Baseline)
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-

—

REFERENCE AUDIOGRAM

I EEEE

000 COMPOMENT

D .

A-ARMY
N-NAVY

M-ARINE CONPE
1=-0THEA DOO ACVIVITY

]

SEAVICE COMPONENT

R-REGULAR S=NATIONAL GUARD

V-RESENVE

~ =-OTHER

F=AIR FPORCE

PERSONMAL DATA

LAST NAME-SIRET NAME-—-AROOLE WHTIAL

I T E T H I I 14 _ N
sex ". '».-'"l -‘I '... DATYTE 0":!70-‘“‘ -y '.::VO.:“ADIV UM GRADE, OIViLIAN mr'"m o0t
MDNO ADOT‘“ oF IOWI'NY| l l l . . ..

LOCATION-PLACE OF WORK MAJOA COMMAND OUTY PHONE
AUVOIOMETRY
1. REFEAENCE ESTABLISHED PRIOA TO INITIAL DUTY IN MAZAAROOUS NOSE AREAS
D 2. REPEAENCE ESTABLISHED FOLLOWING EXPOSURE 1 NOISE DUTIES
3 AEFERENCE RE-ESTABLISHED APTER FOLLOWUP PROGAAM
HEARING THAESHMOLD LEVELS OF TEST FATQUENCIES AE: ANt £36
? LEET EAR ) MOnT SAR
00 1000 2000 3000 4000 6000 00 1000 2000 3000 4000 6000
- A
OATE OF AUDIOGRAM DAY OF weéEx MIL-TIME-OAY | MOUARS SINCE [ENT PROBLEM AT TIME OF TEST
yesr  menn| o 18UN 4weED 7.3AT LAST NOISE
Y 2MON  5.THURS € XPOSURE D 1-40  2--ves
l l 1 ITUES  G-Emy UMK NOWN

EXAMINER

TAAFNAMT-FTREY NAME-MIOOLE TMITIAL

TRAINING CEAT NO.

SEAVICE OUTY

-
-

OCCUPATION CODE

UESICE SYMBOL

AUDIOMETER

Tvre MO0 L MANUEACTURER SEMIAL NUMSEA] LAST ELECTROACOUSTIC CALIS
- MANUAL DAYTE mpnth v
| I 26ELF RECONOING : Mret
{sutemetic)
3MICROFROCESSON
PERIOMAL HEARING PROTECTION
YVt useD CARPLUGE 1SSUED [$121 EAN, DOUSLA PROJGLABEES WORN | FREQUENCY
. TECTION U dhad: sgyies GLASSES WORKN
1-8IMOLE FLAMGE (VST1R  §.NOUE MUFSS tNO  2.vES R ;: UsED i !
T-TRPLE FLANGE sOTHER 3 PREVIOURL Y Im 1n0 -840 1-ALwavs
I HAND FOAMED EARPLUGS ISSUEOD o D 7.ves *vEs 2.38L0OM
&EAH CANAL CAaPs $.x1 IN/A
ATMARKS
)
3
>
CONTENMTS REVIEWED AMO VALIOATED 8Y
TNANE OV REVITWER  (Signa rore/ SEAVICE OUTY [AUTOVOM | 8Sm $/C1 $YMBOL
OCCUPATION oreca g
cooe

|

FOAM

DD

2215

G-33
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pMS Data Form 8

00 2216 - Hearing Conservation Data (follow-up)
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N HEARING CONSERVATIUN DA

a NN

[ 11

DOD COMPONENT 4 ammY M-MARINE CORPS SEAVICE COMPONENT o G LAR  G-NATIONAL GUARD
P ATR FORCE OTHER DOD ACTIVITY ’ V-RESEAVE  1.0THER
SSN LAST NAME-FIRST NAME -MIDDLE INITIAL|SEX M-MALE OATE OF

-FEMALE

F T LT

i

AVCRADE UMF IVES RADE, GVILIAN EAVICE GUTY MAILING ADORESS OF ASSIGNMENT
' ] OCCUPATION CODE :
LOCATION~PLACE OF WORK MAJOA COMMAND DUTY PHONE
AUDIOMETAY
rumrose [ ] 1-90 DAY I-ANNUAL I-TEAMINATION 4-OTHER
AUDIOMETRIC DATA LEFT RIGHT
ME ANSISI 8 500 | 1000 | 2000 | 3000 | 4000 | s000] 800 | 1000 | 2000 | 3000 | 4000 | 8000
CURRENT AUDIOGAAM ‘
. joaTE dey .

REFE HENC£| AUDIOGRAM

OATE yrl 1 '.\ovlin J

THRESHOLD SHIEY

suPoarer ~eBorter

1:N0  Significant theesh oid shify

[ ] Couneel

$TS @ Aeturn 10 duty @ Orig in heelth rec~d

@ Velideted by reviewer

sTS Notily woervaor
@ Fotlowup No.t after munimum

2.8at1.cacording (sutol
I-Microorocemeoe 1

Yo (ST3) 2048 or gr.seter NO @ Rstest in 12 mo._g Sand copy 1o reghiry YE 1S nours noiee free

NAME OF EXAMINER (Lactl, /. rot, MI) TAAIPANG | SON SERVICE BUYY [e] el 24" o]0y
' CEAT NO, T ] fi I ]‘[ ] J' l' OCCUPATION COOE

TYPE t-Manuei TMOORL MANUEACTUREAN SEAIAL NO, LAST ELECTROACOUSTIC

CALIS OATE vIc ‘mel ar

FOLLOWUP NO 1 [ |

Minirmum 18 hours Aaiee free

. AUDIOMETRIC DATA LEFT RIGHT
ANE: ANSI SI.8 300 1000 | 2000 | 2000 | 4000 | $000 %00 1000 2000 3000 | 4000 | 6000
[¥] NT AUDY A
DATER yone th dllv
i T
[ACFERENZE AUDICS RAKK .
DATE L voIv l mv-lth I dtlv
THARESHOLD SHIFT
snPoarer -~ Borter
@ Counse! @ Veideted Oy reviewer ®Nouty § 4
1-N 1 L] + T ¥ Supervisd
’.'... (‘s'!r':,';.o:'.'o:“h::"' t zos @ AMeturn 10 futy @ Orig in hasith record sTs @ Clesred by medical reviewer
L4 @Retent In 11 mo. @ Send copy 10 registry Y€ bdefore Fotowup No. 2
NAME OF EXAMINER (Laot. Nest, M1} TRAINING SSAL SEAVICE DUTY OFC SYMBOL
CERY NO. [ I 1 ]1 ‘[ ¥'I ] J ] QCCUPATION CODE
TYPE 1-Menuei MODEL MANUFACTURER SEMIAL NO. LAST ELECTROACOUSTIC
D 2-Seif.cocording (sute) CALIB DATE | vqer "N v
I Micropracessor ] "’T T
FOLLOWUP NO 2 D Minimum 40 Nours noiss fres tince Foliowup No. |
AUDIOMETAIC DATA LEFTY RIGHT
RE ANSI 336 500 | 1000 { 2000 | 3000 { 4000
- ! 6000 %00 1000 2000 000 | 4000 | 80V
CURRENT AUDIOGRAM
OATE yanr l month J dav
L 1 )
AEFERENCE AUDIOGR AR
OCATE L veer J month l dey
! 1 |
TRAESHOLD SHIFY
saPogrer - fotrer
ignets ~ ¢
(ss‘rnr;l ;.O':.‘o’t".":.?d‘" ! l sty 9 Ceuvnw @ Velideted by reviewer g1y ®feisr 10 000re @ Vaiidated by reviewer
(4 ® Aeturn (0 duty @ Orig in health recard S directive B Orig in hesith record

280! rocording {sutel
I Microprocessnr

NO N . YES @ Asauires medical @ Send cody to 2
[:J 1Mo 2.Yes l @ Retest 1A 12 mo. @ send cooy 10 regeiry disposiron roqtry
NAME OF EXAMINEA (Last. firet, MI) TRAINING {gon SEAVICE DUTY OFC SYMBOL
CERT NO. B I ] I OCCUPATION CODE
FYPL 1 erant MOODEL MANUFACTURER STATAL NO.

LAST ELECTH OACOTSYlC

CALIS DATE | veer "TiLdT'

REVIEWED & VAL.OATED Y,

SEMVICE OUTY

.

QEC SYMBOL

OCCUPATION CODE

AUTOVON SSN

(I
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OMS Qata Form 9

CGHQ 5386 - Industrial Hygiene Wo

G-36

rkplace Monitoring Room

R v S d
b
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A




rs

a0

Q

» P p p

Ui N u W

N Sample Data (mo-da-yr)’

| ﬁcpoﬂ 4 UNIIEL STAIED WWMI1 Uumiiw . —
INDUSTRIAL HYGIENE WORKPLACE MONITORING REPORT
File(s) (check ane or more): ‘

O IHSD {Fill out blocks 1, 2, 3, 4) 0 HMIN (Fill out block 5) {J HMIS (Fill out block 6)

1. Worksite Description Facility Sampled:
Worksite (Bldg,, Shop, ete.)

Description of Work Operation

Workplace Conditions

Protective Equipmaent:
Eng. Cantrols:

2. Hazardous Materials in Use

Product #

Product Class

Product Name
— cn e - am wun dy . — ) — e W - - - omt v S G v b ww
3. Sampling and Analysis Data Atmaospheric Conditions
3. Sampling Deta 08 Temp {° F) R, H. (%) Wind

Sample #
Sampie Type (P, A or B)
Sampie Location

Collocti;an Medium (T ;F i}

Sample Instrument
Calibration Date
Sampie Rate (¢/min)
Sample Time (min)

Sample Volume {9)
Analysis Requasted CAS = NAME CAS 2 NAME

BN O
XN

&) N -
oW N -

Sampled by Title
b, Analysis Data:

Anslytical Method (CAM) - -
SCP 3 if MIOSH Method):

Anslytical Resulty (mg/M3)
(f/ce) (%)

Ll S
SN m

Date Sample Received Dats Results Repor‘tad Lab Report =

Anslyzed By Laboratory

Commants:

Dept. of Transp,, USCG-CG-5386 (Rav, 4-85) G-37 SN 7%30-01-GF3-1640



Reverse of CG-5386 (Rev. 485) UNITED STATES COAST GUARD Page 2 of 2 Pages

INDUSTRIAL HYGIENE WORKPLACE MONITORING REPOR'['
RNO Report # : :
4, Employee Exposure Sampling Data
EMP Name: Last, First, MI SSN°* Job Title, Rate Sample #  Est. Exp.
SSN ' Time
RATE (hrlwi;)
ESNO ()
FREQ
« ) .
( )
() i
S I -
()
*Note: insert an “x’’ sfter the SSN to indicate a personal sample,
5. Hazardous Materials Inventory
PNO |#roduct Na. Product Name Praduct Class Fed. Stock No. Manufacturer Material Locatian
NM i
cL i
FSN |
MFG
MATLO
-~
6. Hazardo'is Matarials Information Data Source {check one)
o 0 CG-HMIS
PNO Product No. o O DOD-HMtS ‘
SORCE O MFG.-MSDS (OSHA FORM:20)
NM Product Name O OTHER (Explain)
cL Product Class

FSN Fed. Stock No.

FED FED Spec )

ING ' Major Chem, Ingredients (%) ;
AMT e
HAZ Hazard

!

PRO Protective Measures '

G-38
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DMS Data Form 10

potential Exposure Log

G-39
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PMS Data Form 11

Record of Cargos Loaded

G-41



RECORD OF CARGOS LOADED
DMS FORM 11

Vessei Identification:

Date[Port/Terminal Identification| Type of Cargo Loaded| Quantity (tons)

G-42




pMS Data Form 12

Record of Ship's Personnel

G-43




RECORD OF SHIP'S PERSONNEL
DMS FORM 12

Date:

Vessel Identification:

Name

Title

1.D. Number

G-44




DMS Data Form 13

Incident Report Form

G-45



INCIDENT REPORT FORM
OMS FORM 13

Date of Incident or Accident:

Location of Incident or Accident:

Description of Incident or Accident

Personal injuries:

Exposures to toxic chemicals:
Exposures to physical agents:

Damage to equipment or facilities:

Descriptive comments:

Workplace Conditions

Work scenario description:
Protective equipment used:
Engineering controls employed:

Hazardous materials observed/measured

"Chemical substances

Concentrations Measured+*

Individuals with Xnown or Suspected Exposures®

Name

Title

SSN

tstimated Quration
of Exposures

)

*Attach compieted copy of OMS Form 9 (Form CG $386) for documentation of

sampling and analysis data.

G-46




DMS Data Form 14

Conf ined Space Entry Permit

G-47



CONF INED SPACE ENTRY PERMIT

PERMIT NO. 00001

FOR ENTRY INTO: CARGO TAMKS., BALLAST TANKS, COFFERDAMS., DOUBLE BOT-
TOMS, FUEL OIL TANKS, WATER TANKS, LUBE OIL TANKS,

AND OTHER NORMALLY CLOSED SPACES NOT INTENDED FOR

CONTINUOUS EMPLOYEE OCCUPANCY.

VESSEL - ; DATE -

TIME OF PERMIT -

EXPIRATION TIME (MAX. 24 HRS. ) -

CONF INED SPACE TO BE ENTERED -

DESCRIPTION OF WORK TO BE PERFORMED -

s s s i e A A s s s s 8 s

HAZARCS EXPECTED -~

-==TOXIC MATERIALS -~-FLAMMABLE MATERIALS
---CORROSIVE HATERIALS --—RESIDUAL LIGUIDS
~=~0XYGEN DEFICIENCY

---0THERS (SPECIFY)

ALL QUESTIONS MUST BE ANSWERED

YES

N/A;

I

HAVE VALVES ON PIPING TO THE SPACE DEINQ WORKED
BEEN BLANKED OR CLOSED AND LASHED TO PREVENT
_ACCIDENTAL CPENING?

3.

HAVE APPROPRIATE SIGNS BEEN PGSTED UR TAGS ATTATHED

TQ TV € APPROPRIATE VALVES?

HAS THE SPACE BEEN VENTILATED?

4.

FAS THE SPACE ATMOSPHERE BEEN OAS TESTED AND FOUND

SAFE FUR ENTRY AND SAFE FDR WORKM TO BE DONE®

S

HAS FORCED VENTILATION BEEN PROVIDED FOR USE DURING
THE JOB?

o

HAS THE WCORKER BEEN FITTED WITH A SAFETY HARNESS OR
SAFETY LINE?

DOES THE WORKER RAVE THE PROPEAR TOOLS FOR THE JOBD

b
7.
8

HAS 2 MAN BEEN ABSIGMED TU WATCH THE WORKER AMD HAS
HE BEEN TOLD WHAT HE SHOWD DO IF THE WORKER QETS
INTO TROUBLE?

13 THE PROPER RESCUE AND PERSOMAL PROTECTION EQUIP-

MENT AVAILABLE AT THE TANK TOP?

i1

[12.

ILLUMINATION BEEN PROVIDED?

HAVE THE MEN INVOLVED IN THIS JO8 BEEN INFORMED OF
ARDS THAT MAY BE ENCOUNTERED?

HAVE THE MEN INVOLVED IN THIS JOB BEEN QIVEN
INSTRUCTIONS RECAADING THE SAFE AND EFFICIENT

NMETHOD OF DOING THE WORK?

13

HAVE THE MEN INVOLVED IN THIS UOB BEEN TRAINED
FND TESTED ON THE UCRE OF ANY MNECESSARY PRG-

o TECTIVE EQUIPMENT?
14




e . s —— T Ll T

RESULTS OF GAS TESTING

ACQIH ACCIH UBCo
CHEMICALS PREVIOUSLY TLV-TWA TLV-STEL IDLH SUBCHAPTER
IN THE SPACE (PP™) (PPM) (PPM) (0 OR D)

1.

2.

3

4.

9.

6.

7.
OXYQEN CONCENT#ATIW cm————— MEASUREMENT METHOD

MEASUREMENT LOCATION

COMBUSTIBLE QAS TEST - —ww=~——- XLEL MEASUREMENT METHOD

MEASUREMENT LOCATION

CALIBRATION GAS -

- ——n s > -

TOXIC CONCENTRATIONS MEASURED:

CHEMICAL CONCENTRAT ION MEASUREMENT MEASUREMENT

MEASURED (PPM)  LOCATION METHOD

1

2

3.

4
s,

]

7.

T o 6-49




CONDITIONS FOR VALIDITY OF PERMIT

REGUIRED PERIODIC OR CONTINUOUS MONITORING -

VENTILATION REQUIRFMENT -

~=HARD KAT

~—CHEMICAL RESISTANT CLOTHING
~-SAFETY LINE --GAS TESTER

——SAFETY HARMNESS
-~FIRE E” "INQUISHER

PROTECTIVE EGQUIPMENT

--—CHEMICAL QOQOLES

-=FLASHL IGHT

~—~HEARING PROTECTION

-=BREATHING APPARATUS

--0THER (SPECIFY)

~=-GLOVES.

SPECIAL INSBTRUCTIONS -

I HAVE INSPECTED EACH REQUIREMENT ON THIS PERMIT AND STATE THAT THIS
WORX CAN BE DONE SAFELY AND IN COMPLIANCE WITH THE RULES OF THE U. S.

COAST GUARD (46 CFR PARTS 30-30 AND 150-13%4),

THOSE OF ANY APPLICABLE LOCAL AUTHORITY.

SIGNATURE OF THE OFFICER IN CHARGE OF THIS WORK:

COMPANY POLICY, AND

I HAVE READ THE ABOVE PERMIT SIGNED BY fHE OFF ICER IN CHARQE.
(BY SIONING THIS FORM THE WORMER INDICATES THAT HE HAS READ
AND UNDERSTANDS THE ABOVE PERMIT AND WILL ABIDE BY ITS

CONDITIONS)

SIGNATURE OF WORKER

SICMNATURE OF WORKER

TIME IN- TIME OyT-

TIME IN- TIME QUT-

~SIGNATURE (F WORKER

IN-____TIME OUT-

-SIGMATURE OF WORKER

TIME IN- TIME OUT-

~SIONATURE OF WORKER

TIME IN~ TIME OUT-

~SIONATURE OF WORKER

TIME IN- TIME QUT-

-

G-59
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po o -~ -

b - o s o

VESSEL DATE
ENTRY PERMIT NUMBER
CONF INED SPACE TO BE ENTERED -
[TTE T ""'T
CHEMICAL "CONCENTRATION | MEASUREMENT MEASUREMENT ‘
MEASURED (PPM) LOCATIOQM METHOD INITIALSY
.................. P PN
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GFFICER IN CHARGE
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LOG OF PERIODIC OR CONTINUQUS MONITORING
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OMS Oata Form 15

Request for Industrial Hygiene Data
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REQUEST FOR INOUSTRIAL HYGIENE DATA
OMS FORM 15

Requestor Identification

Name:
Title:
Organization:

Address:
Telephone No.:

Patient Identification

Name:
Title:

[dentification Number:
Organization:
Current Assignment Location:

Reason for Request

Acute Exposure Episode:

Chronic Exposure Potential:

Symptoms:

Special Comments:

Descriptive Information on Acute or Chronic Exposures:
Workplace:
Date(s) and Time(s):
Exposure Conditions:
Job Activity:

[nformation Requested

Chemical Substance(s):
Job Scenario(s):

G-53



APPENDIX H
Medical Monitoring Program Flow Chart

Prepared by

R, J. Prevast, M.P.H.
J. C. Buckingham, B.S.

Southwest Research Institute
San Antonic, Texas

april 1985
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MEDICAL MONITORING PROGRAM FLOW CHART

A flow chart which depicts the sequence of events in the MMMP is
presented in this appendix. Each biock in the flow chart represents an event
or specific type of information and is identiried by a number. A brief
description of the event or information represented by each block is provided
in a numbered listing that corresponds to th: numoered blocks and follows the

completion of tre flow chart.

H-2




GENERIC MEDICAL MONITORING PROGRAM FLOW CﬂART

uscs
Recommendations
and Guidelines
for Medical
Monitoring

1

Establish Occu-
pational Safety

and Health Medi-
cal Monitoring
Program Staff

N |

Train OSH
MM Program
Staff

4

-

Medical Monitoring ’
Plan Support

6

Establish
and Implement
Medical
Monitoring
Plan

B |

@.

Jpdate "M Plan
Based On New
Information

Transfer
Necessary Plan
Information
to DM3

11

: !

Collect Data for
Cetermination
of Potential
Exposures

L
: )

Non-Routine
Exam Cue

Determire Potential
Exposures and 9rovide
Potential Exposure
Jata to CMS

10 i

wWait for
E£xam
Cue

13 Y

Receive
Exam Cue
and Analyze
Requirements

Information
from DMS

12

Exam Cue :
from OMS .




“GENERIC MEDICAL MONITO

14

RING PROGRAM FLOW CHART (CONTINUED)

()

Collect Medical
Support Data
From DMS

16

MMP Staff
Schedule
Exem for
Employee

Y

Inform Employee
About Exam
Appointment Specifics
and Pre-exam
Requirements

17

18

Who Gets
Medical
Suppor?
Data?

Physician

Employee
19 pioy

Supply Medical

21

Who

Will Schedule
Exam?

Cue Employee
. t0 Scheduyle
Exam

22 . f

Employee

Provide Employee
With Support
Information on
Physicians and

Pre-exam Renuirements

!

23

Receive Information
from Employee on
E£xam Appointment

Who Gets

Empluyee

Support Data
to Employee

!

Fmployee Supplies
Medical Support
Data to Physician

20

%6

Medical
Support
Data?

Supply Medical
Support Data
to Physician

'

P4 [xa

Cue to Perform

Support Information

y

m With Medica! jeull-

®
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GENERIC MEDICAL MONITORING PROGRAM FLOW CHART (CONTINUED)

28

Selected Occupaticnal
Health Physician

Physician Develops
Exam Plan Based on

L Support Information

and Protocol

31

29 !

Physician Performs
Medical Examination

32 f

Selected Clinical
Support Laboratory

Analyze Biological

. Samples

1 Y

30
Physictan Informs f
Employee About
Exam Results,
if Critical
34

Physician Evaluates
Results of Medical
Examination

Physician
, Jerides
1f Additional
Informatign ig
Necessary

16

Physician Requests
Additioral Medica!l
Suppert [nformaticn

3 1

Receive Request
From Physician
for Further
Information

Physician Consultation
With MM About Exam
Results, if Critica’

L]

)




38

GENERIC MEDICAL MONITORING PROGRAM FLOW CHART (CONTINUED)

Collect
Requested

Information
from DMS

39

Y

Supply
Reques ted
Information

. to Physician

40

Y

Requested
Information
Received by
_ Physician

41

|

Physician
Reevaluates
Results of
Medical
Examination

12

Y

Physician
Reports
Results to
MMP Staff

43

|

Transmit
Medical Data
to the OMS-

44

1

Examine
Medical
Resylte

" RSN




GENERIC MEUICAL MONITORING PROGRAM FLOW CHART (CONCLUDED)

Decide
Employee
Disposition

46
Back to i "Change in
Work As Rﬁ:;;:;:;}1on Work
Usual ' y Status
K
Set Up
Reexamination
" Lue
s———
50
Trarsmit
Employee

Jisnosition
[rfarmation
*3 OMS

TR |

Inform
Empioyee
of Txam
Results




GENERIC MEDICAL MONITORING PROGRAM*

1. Establish Occupational Safety and Health Medical Monitoring Staff

000

0

Corporate policy statement/corparate commitment to OSH program
Director - organization wide _
Remaining Staff - depth of staff is a function of degree of 1n-house
involement, stze is a function of company
Resident or consultant M.D.

2. GSH MM Program Staff Qualifications and Background

Voo

(=

Background in occupational! health, pubiic health, industrial hygiene
Knowledgeable of toxic substances

Knowledgeable of work scenarios and work practices

M.D. support with occupational healtﬁ and knowledge of industrial

toxicology
Hazard communication methods

3. USCG Recommendations and Guidelines far'HH

(]
0o

Requlatinns or NVC
7223 Final Report

o] Work scenarios
o MM program design
2 Implementation

4. HMedice! Monitoring Plan Support Information from CMS

C00o0oo0

Potential physician/clinic support

Information on hazardous substances

Personnel information (assigrments, job title, training)
Workpiace information

[ncident reports

5. Establish and implement MM Plan

OO0 000000

MM consultant MO as necessary

Frequency of medical examinations

Medical protoco! and guidelines

Personnel covered

Physician support (medical examination)

Hazardous substance classification '

Criteria and procedures for determination of potential exposure data
[mplement MM plan estab)ished

'Numbers correspond to numbered blocks on the Gener1c Medical Monitoring
Program Flow Chart (3/1/85). .
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10.
1.

12.

13.

14,

GENERIC MEDICAL MONITORING PROGRAM (CONTINUED)

Update MM Plan Based on New [nformation

Personnel changes

Physician changes

Changes in protocol, freguency. or guidelines

Changes in hazardous substances list or classification

00O

Transfer Plan Information to DMS

o Logic for cueing medical exams

o Specification of personnel covered

0 General medical monitoring strategy

Collect Data for Determination of Potential Exposures

0  Protocol defined in MM plan

o] initiate collection for all personnel covered

o} Continue collection as long as individual is enrolled in MM program
Determine Potential Exposures and "rovide Potential Exposure Data to DMS
Hait for txam Cue

Non-Roytine Exam Cue

[ncident repor*

Emplcyee request

MM staff decision
Sicknress related to duty

Q00O

Exam Cue from DMS

o} Standard freguency
0 Follow-4p exam

"Recetve fxam Cue/Analyze Requirements

Collect Medical Support [ata from 0OMS

o] Work history
o txposure history

o} Measured exposures, if any

o] Reported exposure episodes/incident reports

o] Record of potential exposures - identification of the toxic
substances the individual has potentially contacted in work
Activities

o] Medical history
o) Employee specific data
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15.

16.

17.

18.

19.

GEKERIC MEDICAL MONITORING PROGRAM (CONTINUED)

Who W11l Schedule Exam?

o  MMP staff
0 Employee

MMP Staff Schedules Exam for Employee

) Specific physician/clinic/location

o] Appointment established

Inform Emgloyee About Exam Appointment and Pre-fxam Requirements

o Phvsician/ciinic/location

o] Appointment schedule

o} Requirements for fasting for necessary lab iests

o Requirements for abstinence from ETOH or prescription medications
0  Expected length of time required for exam

Who Gets Medical Support Data? '

o Physician or empioyee

Supply Medical Support Data to Employee

‘o Prior to exam appointment date

Employee Supplies Medical Support Data to Physician

o At time of medical examination

21. Cue Employee to Scheduie Exam

. 22.

23.

o] Need for exam calied to attention of employee
0 Deadline indicated for accomplishment of exam

Provide Employee with Support Information on Physicians and Pre-exam
Requirements

Physicians or clinics recosmended

Locations/availability

Requirements for fasting for necessary lab tests 4
Requirements for abstinence from ETOM or prescription medications
Expected length of time requi-ed for exam

O3S OO0

t2cefve [nformation from Employee on Exam Appointment

¢ Specific physician/clinic/location
¢ Appointment date and time

=10




24.

2s.

26.

27.

28.

30.

31.

2.

33.

34,

GENERIC MEDiCAL MONITORING PROGRAM (CONTINUED)

Who Gets Medical Support Data?
o] Physician or employee
Supply Medical Support Data to Physician

o] Previoysly established exam appoihtment conf irmed
0 Package received by physician's office prior to appointment date

Cue to Perform Exam with Medical Support Informaticn
0 Received by physician
Selected Occupational Health Physician

o] Authorized/approved by MMP staff
"] Meets minimum qualifications prescribed by MMP guidelines

Physician Develops Exam Plan

o Fes MMP protocol and guidelines
0 Based on support information

Physician Performs Medical Examﬁnation

0 Per exam plan ([tem 28)

0 Standard MMP forms used to collect and record all information
0 Biological samples collected for laboratory analysis
Physician Informs Employee About Exam Results, If Critical

0 Physician recommends immediate course of action to deal with
critical need

Selected Clinical Support Laboratory"
0 Qualified/certified to perform required sample analyses
Analyze Biological Samples

0 Samples analyzed per physician 1nstructwons
o} Results reportad to physician

Physician Evaluates Results of Medical Examination

o] Determines if critical situation exists needing spec1f1c. immediate
follow-up

Physician Consultaticn with MMP Staff About Exam Results, [f Critica)
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35,

36.

37.
38.
39‘

40.

41.
42.

43.

44.

45,

46.

47.

GENERIC MEDICAL MONITORING PROGRAM (CONTINUED)

Physician Decides if Additional [nformation is NecesSary

c [H data for similar work activities
o Other data omitted from original data package

Physicfan‘Requests Additional Medical Support [nformation
o Request sent to MMP staff

Receive Request from Physician for Further Information
Collect Requested Information from 0OMS |

Supply Requested Information to Physician

Requested Information Receivéd by Physician

Physician Reevaluatés Results of Medical Examination
Physician Reports Results to MMP

o Use of standard information forms

Transmit Medical Data to OMS'

o] Data from standard forms reduced for OMS input
0 Reduced data input to OMS

Examine Medical Results

o] MMP staff reviews physician findings
o} Use of SHE-O, if applicable, to screen results

Decide Employee Oispocition

0 Decisibns made by MM staff/personnel depar§ment
Back to Work as Usual

o] Fit for duty

Change in Work Status

o Restricted work assignment to reduce ¢r el1m1nate specific
occupational exposures

0 Temporary not-fit-for-duty status
0 Permanent not-fit-for-duty status
H-12




49‘

50.
51.

GENERIC MEDICAL MONITORING PROGRAM (CONCLUDED)

Reexamination Necessary

6 follow-up examination preScr1bed by examining physician
o MMP staff requires reexamination

Set Up Reexamination Cue
o Jetermine schedule for reexamination

Transmit Employee Disposition Information to OMS

Inform Employee of Exam Results

0 Health status

o Dfagnoses

0. Abnormal lab results

0 Recommended changes in work status




